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WORK PLAN WITH QUALITY ASSURANCE PROJECT PLAN (WP-QAPP) 



SMALLMOUTH BASS ACOUSTIC TELEMETRY AND TISSUE SAMPLING FOR 



SPRING 2022  



RIVER OPERABLE UNIT, BRADFORD ISLAND, CASCADE LOCKS, OREGON 



This Work Plan with Quality Assurance Project Plan (WP-QAPP) describes sampling activities and Data 



Quality Objectives (DQOs) for smallmouth bass sampling and tracking at the River Operable Unit, 



Bradford Island, Cascade Locks, OR. The QAPP is based on the Intergovernmental Data Quality Task 



Force Uniform Federal Policy for Quality Assurance Project Plans Guidance (EPA 2009).  
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1. PROJECT MANAGEMENT AND OBJECTIVES 



1.1. Project Organization, Responsibilities and Authority  



The Project Delivery Team (PDT) for this Work Plan with Quality Assurance Project Plan (WP-QAPP) 



includes members from the US Army Corps of Engineers (USACE) Portland and Seattle Districts as well 



as the US Geological Survey (USGS).  



The project team provides the overall framework for the data collection approach by defining project 



objectives and data quality requirements, and ensuring that they are met during the execution of the 



project. USACE will obtain technical feedback from appropriate state and federal agencies and tribes and 



during ad hoc technical working group meeting(s), as needed. The roles of the project team members are 



described further in this section. Organization of the project is presented in Figure 1 and Table 1.  



 



Figure 1. Project Organization Chart 
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Table 1. Project Organization and Distribution List 



Personnel Contact Information Title 



USACE 



Chris Budai 



333 SW 1st Ave 



Portland, OR 97204 



Phone: 503-808-4725 



Email: christine.m.budai@usace.army.mil 



Project Manager 



Bill Gardiner 



4735 E. Marginal Way S 



Seattle, WA  98134 



phone: 206-764-3322  



William.W.Gardiner@usace.army.mil 



Senior Technical LeadSupport 



Alison M. Suess, Ph.D. 



 



4735 E. Marginal Way S 



Seattle, WA  98134 



phone: 206-764-3264  



alison.m.suess@usace.army.mil 



 



Project Chemist  



 



Toby Kock 



5501A Cook-Underwood Rd 



Cook, WA 98505 



Phone: 509-538-2915 



tkock@usgs.gov 



Field Lead for USGS 



 



Gabriel Hansen 



5501A Cook-Underwood Rd 



Cook, WA 98505 



Phone: 509-538-2915 



ghansen@usgs.gov 



Alternate Field Lead for USGS 



Kristen Kerns 



4735 E. Marginal Way S 



Seattle, WA  98134 



phone: 206-764-3474  



Kristen.kerns@usace.army.mil 



Technical Lead/Field Lead for 



USACE 



 



1.1.1. Communication Pathways 



Communication is a key to the success of this project. Communication pathways describe the points of 



contact for resolving sampling and analysis problems, for distributing data to users, soliciting concurrence 



and obtaining approval between project personnel and contractors. Communication pathways are 



summarized in Table 2Table 2. 



 



 



 



 



 



 





mailto:ghansen@usgs.gov
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Table 2. Communication Pathways 



Communication Driver Responsible Entity 
Name 



Phone Number 



Procedure 



(timing, pathway, etc.) 



USACE management for this 



project 



Overall direction and Point of 



Contact for public 



 



Project Manager 



 



Chris Budai 



503-808-4725 



Assures that the overall direction 



of the project is consistent with 



USACE guidance 



Liaison with the Public 



QAPP approval 



 



Technical Lead 



 



Bill GardinerKristen Kerns 



206-764-33223474 



Coordinates with Project Manager, 



Project Lead, Chemist and Field 



Lead on project technical issues 



Schedule, budget and technical 



issues 



Reports to USACE PM regarding 



schedule, budget, and technical 



issues 



Changes to schedule and 



budget 



Notifies USACE PM of significant 



changes in execution or schedule 



Oversight of final report 



Provides coordination among 



team members  



Ensures compliance with Site 



USGS Safety Plan and JHA (or 



another USACE representative) 



Delivery of samples to 



laboratory (or another USACE 



representative) 



 



Oversee USACE writing of final 



report and distribution to reviewers 



Provides input to QAPP and data 



reports 



Briefs field team on JHA and 



documents noncompliance 



Coordinates with Project Chemist 



and laboratory for sample delivery 



 



Writes QAPP with input from 



technical team members. 



 



Laboratory and data validation  



 Project Chemists 



 



Alison M. Suess, Ph.D. 



206-764-3264 



 



 



Oversees writing of QAPP and Job 



Hazard Analysis (JHA) and 



ensures revision approval within 



agreed timeframe 



Oversees laboratory work 



Writes data validation report  



Provides laboratory and data 



validation components of QAPP  



Provide direction to field teams 



on sample collections 



Sampling activities summary 



 



Field Lead 



Toby Kock / Gabe Hansen 



 



Kristen Kerns 



 



Daily communication with team 



members during sampling events 



Documents all field activities in 



Final Monitoring Report 



Coordinates with Project Chemist  



 



 



1.1.2. USACE Personnel Responsibilities and Qualifications  



USACE Project Manager  
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The project manager (PM), Chris Budai, is responsible for the execution of the scope, schedule, and 



budget for the Bradford Island project. She is the primary POC for communications with stakeholders. 



The USACE PM also has the authority to stop work of USACE staff. The USACE PM is the primary 



document controller for the WP. 



USACE Technical Lead 



The Technical Lead, Bill GardinerKristen Kerns, will oversee all activities of the USGS and USACE 



PDT, including quality assurance reviews, and maintain regular coordination to ensure adequate and 



timely flow of information for all work. The technical lead, or another USACE representative in the field, 



will serve as the site safety and health officer (SSHO) for this effort and coordinate daily field safety 



briefings. 



USACE Project Chemists 



The Project Chemist, Alison M. Suess, Ph.D. is directly responsible for laboratory coordination and 



matters related to chemistry. They are responsible for providing additional guidance to the Field Sampling 



Lead (Toby Kock / Gabe Hansen) in any matters relating to sampling, project chemistry and data quality.  



Field Sampling Lead/Site Health and Safety Officer 



Toby Kock/Gabe Hansen (USGS) and Kristen Kerns (USACE) are the designated field sampling leads. 



They are responsible for coordinating the sampling with relevant Bonneville Project staff and execution 



of sampling. They may communicate directly with the PM, Technical Lead, and Project Chemists as 



needed during the field sampling event. 



Special Training Requirements and Certifications 



Project staff shall be qualified to perform their assigned jobs. Field sampling personnel conducting or 



monitoring sampling activities are to be trained by the field sampling lead in accordance with established 



USACE protocols. 



Field Staff 



All project staff participating in on-site field activities shall have current HAZWOPER training in 



accordance with 29 Code of Federal Regulations (CFR) Part 1910.120, or be directly supervised by 



personnel with current HAZWOPER training.  The technical lead and/or field sampling lead has 



HAZWOPER training in accordance with the same standard as well as a current certification in first aid 



and CPR. All field personnel responsible for packing and shipping samples using dry ice also have 



training and certification in accordance with 49 CFR 172.704 and the IATA Dangerous Goods regulation.  



 



 



Laboratory Contact 
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The analytical laboratories and applicable information that will be used for this project are listed below. 



In Table 3.  



Table 3. Analytical Laboratories, Contacts, and Analyses 



Lab Name 



and Sample 



Type 



Lab Address POC Contact Info Role  



TBDEurofins 



Lancaster 



Laboratories 



Environmental 



Testing LCC 



 



Bass and Bait 



Samples 



2425 New Holland Pike 



Lancaster, PA 17601TBD 



TBDTim 



Witrzek 
847-324-3320TBD 



TBDFederal 



Program 



Manager, 



Prime 



Contractor, 



EMT  



 



1.1.3. External Technical Review Personnel Responsibilities and Qualifications  



State and federal agencies and tribes represent their respective agencies and provide technical review of 



the QAPP. 



1.2. Project Planning 



1.2.1. Project Planning (Scoping) 



Several planning meetings were held within USACE and with external technical reviewers during 



development of the initial sampling effort for bass in summer fall 2020 as well as this subsequent 



sampling effort. Topics discussed in those meetings include: 



• Schedule 



• Sampling Design and Data Collection 



• Analytes  



The outcomes of the meetings are documented by incorporation into the initial WP-QAPP supporting the 



summer fall 2020 sampling effort and again in this WP-QAPP.  



1.2.2. Problem Definition, Site History, and Background 



USACE conducted a Remedial Investigation and draft Feasibility Study for the in water portion of 



Bradford Island, known as the River Operable Unit (OU), in accordance with the Comprehensive 



Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 Executive Order 12580. 



As part of the Feasibility Study process, USACE conducted a baseline risk assessment, which found 



unacceptable risk to human health and the environment from exposure to PCB contaminated sediment in 



the River OU.  



Field efforts performed between 2006 and 2011 in support of the Remedial Investigation sampled 



smallmouth bass and found elevated levels of PCBs in some of these fish. PCBs in crayfish tissues from 
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the Site were also elevated, relative to the reference area. During the feasibility study, USACE conducted 



supplemental passive porewater sampling and sediment trap deployment in 2017 and 2018. This sampling 



effort included underwater video survey, with underwater images of the river bottom along the northern 



shoreline of Bradford Island showing minimal sediment and large cobbles and boulders. This lack of 



sediment raised concern regarding the continued presence of contaminated sediment and the validity of 



the CSM developed in support of the FS. Subsequently, USACE began collecting data to update the CSM 



for the River OU. The intent of this data is to help inform the current site conditions for the River OU to 



aid in development of remedial action alternatives in the feasibility study 



In 2020, USACE conducted additional in-situ porewater sampling to better understand the location of 



potential primary source contamination along the northern shoreline of Bradford Island. As part of the 



reevaluation and update to the CSM, tissues of fish and invertebrates are being sampled for chemical 



analysis. Bass represent an important resident prey species for human health via the fish ingestion 



pathway.  



This QAPP provides the approach and methods for sampling and analysis of bass. Based on the length of 



time since previous fish sampling, USACE believes more current fish tissue sampling and tracking is 



needed to help inform the conceptual site model for the River OU and understand where bass exposure 



may be occurring. Smallmouth bass tissue and tracking efforts were completed in summerfall of 2020. 



This field effort for spring of 2022 is intended to provide information on potential seasonal variability in 



tissue chemical concentrations and movement of smallmouth bass. Seasonal variability for several 



parameters, including overall body mass, relative liver mass, lipid content, and the reproductive life cycle 



is a documented occurrence for smallmouth bass in the Columbia River (Rose, et.al., 2013). Smallmouth 



bass are semi-dormant during the winter when water temperatures are low. As temperatures increase 



during the spring, feeding and migration increase. These factors could reasonably be anticipated to 



influence chemical body burden in smallmouth bass near Bonneville Dam. The intent of this sampling 



effort is to mirror the previous methods and analyses performed in the summerfall of 2020 and associated 



QAPP (USACE, 2020) to allow for this seasonal comparison.  



USACE has contracted with the USGS to collect smallmouth bass samples for tissue analysis and tagging 



and to evaluate the movements of smallmouth bass near Bonneville Dam using acoustic telemetry.  



 



1.3. Project Quality Objectives and Measurement Performance Criteria 



1.3.1.  Development of Project Quality Objectives Using the Systematic Planning Process  



Project Quality Objectives (PQOs) are developed through the systematic planning process as described in 



the UFP-QAPP Guidance. PQOs specify the type, quantity, and quality of data needed to ensure that 



project data can be used for the intended purpose to answer specific environmental questions, support 



environmental decisions, and determine technical activities that will be conducted. The PQOs developed 



for this project are described in Table 4.  



The overall goal of this tissue collection effort and telemetry is to update and confirm the conceptual site 



model presented in the Remedial Investigation. Smallmouth bass tissue and tracking efforts were 



completed in summerfall 2020. This field effort for spring of 2022 is intended to provide information on 



potential seasonal variability in tissue chemical concentrations and movement of smallmouth bass. The 
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intent of this sampling effort is to mirror the previous methods and analyses performed in the summerfall 



of 2020 and associated QAPP (USACE, 2020) to allow for this seasonal comparison. Given the amount 



of time since previous tissue sampling efforts in 2011, coupled with the recent visual observations of the 



complex river bottom along the northern shoreline of Bradford Island, USACE believes this effort is 



prudent to undertake as part of the feasibility study process to inform remedial alternative development 



and selection. The results of this data will be looked at comprehensively with other data associated with 



clam tissue, passive sampling, and future sediment sampling. In light of the length of time since previous 



sampling efforts, tThis data may be used to update the risk assessment and provide current risk 



communications to tribal and recreational fishers in the area. The intent is not to redo the baseline risk 



assessments but supplement the dataset to reflect current conditions.  



The analytes for tissues were selected based on their high contribution to Site risks. PCBs provide a direct 



indication of historical contamination at Bradford Island from the disposal of PCB containing 



transformers. PCB contamination has historically been identified in every sampled media at the site and 



also contributes a majority of risk to both ecological and human health receptors. Organochlorine 



pesticides were identified for analysis in tissue based on concentrations in bass tissue that contributed a 



notable fraction to overall risk. However, there is uncertainty if the elevated concentrations are 



attributable to site exposures or the result of matrix interferences during analysis. As such, analysis for 



organochlorine pesticides for this field effort will help to confirm its role in risk. Lastly, mercury is 



ubiquitous at elevated concentrations throughout this portion of the Columbia River. However, given 



previous industrial activities as the site and associated risk, current mercury concentrations will be 



evaluated as part of this effort. The goal of this study is not to decern which factors influence contaminant 



body burden, but rather to determine if spring conditions influence body burden of the spring 



subpopulation. Should the spring dataset prove to be statistically similar to the fall dataset, these two 



sampling efforts will collectively contribute to a larger dataset that can further assist in site 



characterization and risk communication.  



PQOs one through three are identical to the PQOs in the QAPP for the smallmouth bass sampling effort 



that took place in the fall of 2020 (USACE, 2020). PQOs four and five unique to this QAPP, aimed at 



understanding seasonal differences between the spring and the fall between tissue concentrations (PQO-4) 



and movement patterns (PQO-5) for smallmouth bass.  All statistical analysis will rely on use of ProUCL 



statistical software, Version 5.1.        
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Table 4. Project Quality Objectives 



Step 1: 



State the Problem 



Step 2: 



Identify the Goals of 



the Study 



Step 3:  



Identify Information Inputs 



Step 4:  



Define the Boundaries of 



the Study 



Step 5: 



Develop the 



Analytic Approach 



Step 6: 



Specify Performance or 



Acceptance Criteria 



Step 7:  



Develop the Detailed Plan 



for Obtaining Data 



PQOs Developed for Summer 2020 Sampling (USACE, 2020) 



1) Are there any significant 



differences in River OU 



(Site) bass concentrations 



relative to reference 



concentrations? 



Evaluate differences 



between tissue 



concentrations at the 



Site versus reference 



area. 



 



Understand site 



concentrations and 



magnitude of impacts 



from the site relative 



to concentrations 



representative of un-



impacted receptors.   



 



Update and reconfirm 



conceptual site model. 



 



The evaluation will use results from the 



analysis of samples collected in the Site and 



analysis of samples representative of 



reference concentrations. 



 



Reference concentrations for bass will be 



determined by fish collected near Bonneville 



Dam that are from a separate population than 



those bass impacted by contamination from 



Bradford Island. Bass collected from previous 



sampling efforts (2011 and earlier) that 



represent reference population concentrations 



will also be compared. Information from other 



sampling efforts for bass in the Columbia 



River may also be considered.    



 



 



Tissue samples will be 



analyzed for the analytes of 



interest.  



 



For bass, sample locations 



will focus on the northern 



shoreline of Bradford Island, 



Goose Island, and the 



Forebay up to RM 147.  



 



 



Statistical 



comparison between 



Site versus reference 



value(s) to 



determine 



significant 



differences.   



 



Visual evaluation of 



data and statistical 



outlier test.  



 



 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 



2) Are there any changes in 



tissue concentrations for 



bass collected from the Site 



over time? 



 Evaluate changes in 



tissue concentrations 



of target analytes at 



the Site for bass and 



crayfish collected 



during 2006 (Site), 



2007/2008 (reference), 



and 2011 and tissue 



collected in 2020. 



 



Confirm current 



conditions relative to 



previous information 



in order to update the 



conceptual site model.  



The evaluation will use results from the 



analysis of samples collected in the Site in 



2020 relative to samples collected between 



2006 and 2011. Potential temporal changes 



for the reference concentrations/area will also 



be assessed.   



Tissue samples will be 



analyzed for analytes of 



interest. 



 



Sample locations will focus 



on the Site and reference 



concentrations/area. 



 



Historic data includes 



collection efforts in 2006 



(Site), 2007/2008 



(reference), and 2011 



relative to the 2020 sampling 



effort. 



Statistical 



comparison for data 



collected over time, 



both RI and post RI 



data. 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 



3) Where are bass 



potentially exposed to PCB 



contaminated sediment in 



the Site? How do bass move 



through different parts of the 



Site? How do bass move 



between different areas of 



the site, including the north 



shore of Bradford Island and 



Goose Island? 



Evaluate movement of 



bass as an indicator of 



where PCB exposure 



may occur.  



 



 



The evaluation will use results from acoustic 



telemetry of approximately 40 smallmouth 



bass tracked in the Site. 



Bass within the Site will be 



tracked with acoustic 



telemetry. 



 



Initial capture locations for 



tagging will be focused in 



the Site. 



Telemetry data 



analyzed using SAS 



Statistical Software. 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 
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Step 1: 



State the Problem 



Step 2: 



Identify the Goals of 



the Study 



Step 3:  



Identify Information Inputs 



Step 4:  



Define the Boundaries of 



the Study 



Step 5: 



Develop the 



Analytic Approach 



Step 6: 



Specify Performance or 



Acceptance Criteria 



Step 7:  



Develop the Detailed Plan 



for Obtaining Data 



PQOs Developed for Summer 2020 Sampling (USACE, 2020) 



4) Are there seasonal 



differences in bass tissue 



concentrations at the Site 



and Reference Area? 



Evaluate potential 



seasonal differences 



between tissue 



concentrations at the 



Site and reference area 



during the spring 



relative to 



concentrations from 



the previous sampling 



effort in August and 



September 2020.  



 



The evaluation will use results from the 



analysis of samples collected in the Site and 



analysis of samples representative of 



reference concentrations. Additional variables 



including length, weight, and lipid content 



will be accounted for.  



 



Reference concentrations for bass will be 



determined by fish collected near Bonneville 



Dam that are from a separate population than 



those bass impacted by contamination from 



Bradford Island. Bass collected from previous 



sampling efforts (2011 and earlier) that 



represent reference population concentrations 



will also be compared. Information from other 



sampling efforts for bass in the Columbia 



River may also be considered.    



Tissue samples will be 



analyzed for the analytes of 



interest.  



 



For bass, sample locations 



will focus on the northern 



shoreline of Bradford Island, 



Goose Island, and the 



Forebay up to RM 147.  



 



 



Statistical 



comparison between 



fall versus spring 



value(s) to 



determine 



significant 



differences.   



 



Visual evaluation of 



data and statistical 



outlier test.  



 



 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 



5) Are there seasonal 



differences in movement of 



bass through different parts 



of the site? Does seasonal 



variability impact how bass 



move between different 



areas of the site, including 



the north shore of Bradford 



Island and Goose Island? 



Evaluate movement of 



bass as an indicator of 



where PCB exposure 



may occur during the 



spring relative to 



previous sampling 



conducted in August 



and September 2020.   



The evaluation will use results from acoustic 



telemetry of approximately 40 smallmouth 



bass tracked in the Site. 



Bass within the Site will be 



tracked with acoustic 



telemetry. 



 



Initial capture locations for 



tagging will be focused in 



the Site. 



Telemetry data 



analyzed using SAS 



Statistical Software. 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 
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Table 5. Sample Locations, Media, Methods, Analytes of Interest, and Detection and Reporting Limits 



Sample 



Locations 



and 



Media 



Method Analytes 
Tissue 



DL 



Tissue 



RL 



SLVs for 



Subsistence 



Fishers1 



CTLs 



for Fish  



& 



Shellfish  



Exposed 



to  



Bass 



Tissue1 



ATLs for 



Individual 



Birds 



Exposed 



to Bass 



Tissue1  



ATLs for 



Individual 



Mammals 



Exposed 



to Bass 



Tissue1 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



PCB 



Congeners, 



EPA 1668C  



 



209 PCB congeners 



(µg/kg) 



0.001-



0.00907 



0.001-



0.096 
0.57 430 35 880 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



Organochlorine 



Pesticides, 



EPA 8081 



 



2,4'-DDD (µg/kg) 0.660 3.40 3.4 54 13 580 



2,4'-DDE (µg/kg) 0.660 3.40 3.4 54 13 580 



2,4'-DDT (µg/kg) 0.660 3.40 3.4 54 13 580 



4,4'-DDD (µg/kg) 0.660 3.40 3.4 54 13 580 



4,4'-DDE (µg/kg) 0.660 3.40 3.4 54 13 580 



4,4'-DDT (µg/kg) 1.58 3.40 3.4 54 13 580 



alpha-BHC(µg/kg) 0.340 1.70 0.72 NA NA NA 



beta-BHC (µg/kg) 0.880 2.00 0.72 NA NA NA 



delta-BHC (µg/kg) 0.900 2.00 0.72 NA NA NA 



gamma-BHC 



(µg/kg) 0.420 1.66 
0.72 NA NA NA 



alpha-Chlordane 



(cis) (µg/kg) 0.340 1.70 
3.3 60 1,200 3,300 



gamma-Chlordane 



(trans) (µg/kg) 0.500 1.66 
3.3 60 1,200 3,300 



Dieldrin (µg/kg) 0.660 3.40 0.072 260 44 150 



Endosulfan I 



(µg/kg) 0.440 1.66 
NA NA NA NA 



Endosulfan II 



(µg/kg) 2.20 4.60 
NA NA NA NA 



Endrin (µg/kg) 1.36 3.40 NA NA NA NA 



Endrin Aldehyde 



(µg/kg) 0.660 3.40 
NA NA NA NA 



Methoxychlor 



(µg/kg) 3.60 13.4 
NA NA NA NA 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



Mercury, 



EPA 74714 



 



Mercury  



(mg/kg) 
0.025 0.06 0.049 0.088 0.074 0.12 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



Total Lipids, 



Sulfo-



Phospho-



Vanillin 



Colorimetric 



Method (Van 



Handel 1985)  



Total Lipids 0.05% 0.2% NA NA NA NA 
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1. DEQ 2007. Guidance for Evaluation of Bioaccumulative Chemicals of Concern in Sediment. Final. January 31 (see Appendix 



J in the RI [URS. 2012. Upland and River Operable Units Remedial Investigation Report. Bradford Island, Bonneville Dam 



Forebay, Cascade Locks, Oregon. June]).  



ATL=Acceptable Tissue Level 



CTL=Critical Tissue Level 



SLV=Screening Level  
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Table 6. Sampling Summary (Number of Primary and Quality Control Samples)1 



Matrix Location 



Target Num. 



Per Location Analyses 
Primary 



Samples 



Field 



Duplicate 



Samples2 



MS/MSD3 



Total 



Number of 



Field Samples 



Site and 



Reference Bass 



Tissue 



Bradford Is. 
40 



(20 min) 



PCB 



Congeners 
80 8 



4/4 
96 



Goose Is. 20 
Organochlorine 



Pesticides 
80 8 



4/4 96 



Reference 20 
Mercury 80 8 4/4 96 



Total Lipids 80 8 0 88 



Bait (for bass) NA NA 



PCB Congener 2 1 1/1 5 



Organochlorine 



Pesticides 
2 1 1/1 5 



Mercury 2 1 1/1 5 



1. Does not include laboratory quality control samples such as laboratory duplicates and control spikes. The mass required 



provided by the laboratory and listed in Table 10 includes sufficient mass for all field and laboratory quality control samples. 



2. Field duplicate samples will be collected at a rate of 1 per 10 primary samples. 



3. MS/MSD samples will be collected at a rate of 1 pair per 20 primary samples. 



 



1.3.2. Measurement Performance Criteria  



Performance criteria specify the acceptable levels of uncertainty in measured data that can be used to 



support project decisions and achieve PQOs. Performance criteria for the analytical methods are specified 



in the laboratory procedures and are compliant with current DoD QSM 5.1 unless otherwise noted. Any 



data which fall outside of these criteria must be justified, and the effects on decisions must be assessed.  



1.4. Secondary Data Evaluation  



No secondary data will be collected. Daily water temperature from the Bonneville Dam Forebay will be 



obtained from the Columbia Basin Research DART River Environment Daily Data 



(http://www.cbr.washington.edu/dart/query/river_daily) for the time period corresponding to the field 



effort.  



1.5. Project Overview and Schedule 



Through project planning, the project team has agreed on the purpose of the project, the environmental 



questions that are being asked, and the environmental decisions that must be made.  



Table 7Table 7 provides a summary of the project tasks to be completed and Table 8Table 8 describes the 



project schedule. The field schedule is partially dictated by spill operations at Bonneville Dam. The 



northern shoreline of Bradford Island is within the portion of the forebay designated as a Boating 



Restriction Zone (BRZ). During spill operations, no boat traffic is permitted within this portion of the site. 



Thus, sample collection in the BRZ is limited to the months of September to 10 April.  





http://www.cbr.washington.edu/dart/query/river_daily
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Table 7. Project Tasks 



Plan, Prepare WP-QAPP & Obtain Laboratory Quote 



• Prepare and finalize WP-QAPP; obtain laboratory quotes. 



Sampling Tasks 



• Collect site and reference area bass  



• Tag bass for acoustic telemetry 



Analytical Tasks 



• Chemical analysis of bass tissue 



• Data collection and analysis of acoustic telemetry 



Quality Control Tasks 



• Chemical analytical methods QC will comply with DoD QSM or laboratory SOPs as applicable. 



Secondary Data 



• No secondary data will be collected. 



Data Management Tasks 



• Project Chemists will review and store analytical chemistry data. 



• USGS will review and store acoustic telemetry data. 



Documentation and Records 



• Field notes will be recorded in a field notebook or on field log sampling sheets, then scanned and electronically 



stored. 



• Field notes will contain the following: date and time of sample collection, weather conditions, sample identification 



number, type of sample, lure/bait, length, mass, any procedural steps taken that deviate from those outlined in this 



WP-QAPP. 



• Laboratory analytical results will be stored. 



Data Validation and Data Packages 



• 100% of chemistry data packages will be validated through Stage 2A by the Project Chemists. A subset of data 



(10%) will undergo Stage 4 data validation All data packages will be delivered in sufficient detail to support a Stage 



4 the data validation. 



Data Review Tasks 



• The laboratory performing chemical analyses of samples will verify that all data are complete for samples received.  



• Chemical data will be validated. using the principles of the USEPA Contract Laboratory Program National 



Functional Guidelines for Superfund Organic Methods Data Review (2008). 



• Validated data will be reviewed. 



• Data usability will be assessed.  



• Measurement performance criteria set in WP-QAPP will be checked. 



• Data limitations will be determined. Data will be compared to PQOs. 



Table 8. Estimated Project Schedule 



Task #: Description Start Finish 



Task #1: Plan, Prepare WP-QAPP and Obtain Laboratory Quotes 



Prepare Draft WP-QAPP 3 January 2022 28 January 2022 



External Review 31 January 2022 18 February 2022 



Finalize WP-QAPP 21 February 2022 25 February7 March 2022 



Obtain laboratory quote, finalize, and receive sample containers 31 January 2022 1 March 2022 



Purchase Field Equipment 31 January 2022 1 March 2022 



Task #2: Field Work 
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Task #: Description Start Finish 



Area within BRZ (BRZ permit required; spillway opens 10 April) 71 March 2022 10 April 2022 



Area outside BRZ 1 April 2022 30 April 2022 



Task #3: Review Data and Prepare Report 



Receive Data Deliverable from Lab 1 May 2022 30 June 2022 



Data Validation 1 July 2022 1 August 2022 



Receive Data from USGS for Acoustic Telemetry  -- 30 August 2022 



Draft and Final Data Reports 1 August 2022 31 October 2023 



2. DATA GENERATION AND ACQUISITION 



2.1. Sampling Tasks 



Sample identification and field sampling will be performed following the protocols described in this 



section. Contingencies may arise during activities that will require modification of the general procedures 



outlined herein. Such modifications will be at the discretion of the field lead after consultation with the 



study technical lead and PM, the boat captain, and sampling team in the field. All modifications will be 



recorded and document in the field or data report, as appropriate.  



 



2.1.1. Sampling Process Design and Rationale  



The USGS will be leading the sample collection effort for both tissue collection for chemical analysis as 



well as capture and tagging of smallmouth bass. Appendix A provides the implementation plan for those 



field sampling efforts. USACE staff will be on site to support the USGS, particularly for processing of 



tissue for shipment to the laboratory for chemical analysis.  



Reference Tissue 



For smallmouth bass, both Site and reference bass will be collected in the immediate area of Bonneville 



Dam. The intent is to increase potential catch numbers in the area closest to Bradford Island. Based on 



previous sampling conducted in 2011 and earlier, it is possible that two distinct populations of bass are 



present in the Bonneville dam area; those exhibiting contamination likely obtained from Bradford Island 



and those not/less impacted by contamination at Bradford Island. See section 2.1.2  for additional 



information.  



Given the approach to collect reference tissue for bass in the same general vicinity as Site fish impacted 



by Bradford Island, the results will need to be evaluated both statistically, visually, and against existing 



datasets representative of reference or background concentrations. ProUCL will be used to visually 



represent the data and statistically evaluate the dataset for outliers. Any outliers are assumed to be 



representative of impacts from Bradford Island contamination. Based on previous collection efforts, it is 



possible that bass of elevated concentration will be captured near Goose Island. While areas of collection 



are not necessarily indicative of the source of contamination for bass, fish captured from Goose Island 



will initially be evaluated separately from the Bradford Island bass. If telemetry data indicate frequent 



movements from Bradford Island to the Goose Island area or if other media indicate there are no 
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contamination sources from the Goose Island area – the interactions between the two areas will be 



evaluated. Previous datasets associated with Bradford Island fish collection and other nearby fish 



collection studies in the Columbia River will also be referenced to identify concentrations that 



appropriately represent a reference concentration. Bass collected as part of this field effort will be 



statistically compared to those reference concentrations.     



2.1.2. Sample Collection Procedures 



Sample collection will be led by the USGS. An Implementation Plan describing collection procedures for 



smallmouth bass is included in Appendix A. Collection procedures are identical to those previously used. 



The intent is to prioritize bass collection for chemical analysis of tissue first, then collect bass for acoustic 



tagging once all fish are captured for tissue analysis. However, given the potential for lower catch rates 



during the spring relative to previous summerfall catch rates, there may be a need to alternate between 



collection of fish for tissue analysis and acoustic tagging to ensure both objectives are met. The goal will 



be to collect 80 fish for tissue analysis and 40 fish for acoustic telemetry. However, if catch rates are 



diminished, a total of 60 fish for tissue analysis is considered acceptable (20 from Bradford, 20 from 



Goose Island, 20 from Reference). The most likely instance to encounter reduced catch rates is prior to 



the start of spill on April 10th. This would most likely impact the catch rates within the targeted Bradford 



Island catch area of interest. A total of 40 fish are required for acoustic telemetry tagging.  



Target species for capture is the smallmouth bass. Sexually mature bass are typically represented by a 



total length ranging greater thanfrom  150 to 400 mm. Bass of this size will be targeted for chemical 



sampling and telemetry. However, bass out of this range may also be retained, especially if abundance is 



low. An effort will be made to tag bass proportionally throughout the size range. Total mass of each 



individual fish collected for chemical analysis will also be recorded.  



Gastric lavage will be performed on all bass captured subject to chemical analysis to eliminate potential 



influence of stomach content to analytical results. Stomach content will be captured in a sieve and 



retained from individual fish if sufficient mass is collected (minimum 40g). Stomach content will be 



archived for 1 year at 4ºC for potential future chemical analysis. The remaining whole body of each fish 



(excluding stomach contents) will be wrapped in aluminum foil, double bagged, and will be shipped 



to the laboratory, where it will be processed three times through a meat grinderbe homogenized prior to 



analysis. This is the same processing method that was performed on the fish from the fall 2020 sampling 



effort. For field duplicates, the laboratory will homogenize the sample and then split the homogenate into 



a primary sample and a field duplicate sample prior to analysis. 



Non-target species captured via angling will be document, identified as juvenile or adult, then released 



with minimal handling. If sculpin are incidentally captured, they will be retained and archived for 



potential future chemical analysis.  
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Figure 2. Smallmouth bass (photo source: https://www.dfw.state.or.us/)  



  





https://www/
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Bradford Island and Reference Sampling Locations 



Target collection locations for angling are along the northern shoreline of Bradford Island, in the vicinity 



of Goose Island, and in the forebay immediately adjacent and upstream of those areas.  The map (Figure 



3) indicates the areas of focus for angling efforts and the targeted number of smallmouth bass in each of 



those areas. However, fishing effort may be adjusted based on the locations of fish and catch success in 



the event that targeted numbers cannot be achieved. Information from historic collection efforts will be 



used to help guide staff to where successful collection previously occurred.  



 



Figure 3. Bass sampling target collection areas, Site and Reference 



Bait 



The intent is to use lures as the primary means of catch for bass. However, bait will be available as a 



backup. Before use, a representative samples of bait (worms) for bass collection will be analyzed for PCB 



Congeners, organochlorine pesticides, and total mercury. Because methods with low-level detection limits 



are proposed, it is possible that detections of anlaytesanalytes will be reported. Bait will not be omitted if 



detections are reported, and analytical results will be provided for informational purposes only. 



Application of the analytical results for bait will be most relevant if retained stomach content is analyzed 



at a later date.    



Chemical Analysis 



For chemical analysis, smallmouth bass will be analyzed as individual samples, and no compositing is 



anticipated. All specimen will be wrapped in aluminum foil, double bagged, labeled, and placed on dry 



ice for shipment to the laboratory. The goal is to collect 80 smallmouth bass for chemical analysis. 



Statistical analysis to support the target collection numbers is based on the previous QAPP (see Appendix 



D of previous QAPP, USACE, 2020).  
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2.1.3. Sample Naming Convention 



Bass will be given an identification for each sample. The naming convention will include initials for the 



specimen type (SB=smallmouth bass, a number indicating the boat crew (41, 25, 6 etc.), and a 3-digit 



sample/composite number (001, 002, 003, etc.). The number indicating the boat crew will follow 



sequentially with the previous sampling effort, thus boat crews for this round of sampling will start with 



“4”. Field duplicate samples will end in “FD”, and matrix spike and matrix spike duplicate samples will 



end in “MS” and “MSD”, respectively. 



Examples:   



SB41001 (primary sample) 



SB41001FD (field duplicate associated with primary sample #1) 



SB41001MS (matrix spike associated with primary sample #1) 



SB41001MSD (matrix spike duplicate associated with primary sample #1) 
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Table 10. Methods, Sample Containers, Volumes, Preservation, and Holding Times for Smallmouth Bass 



Tissue and Bait Samples 



Analytes 
Analytical 



Method 



Container 



Type/Quantity 
Preservation  



Minimum Mass 



per Sample1 (g) 



Holding Time 



(ERDC) 



PCB congeners 
EPA 1668C  



 



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



40 



Thawed: 14 days 



 



Frozen: 1 year 



Organochlorine 



Pesticides 



EPA 8081 



 



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



30 



Thawed: 14 days 



 



Frozen: 1 year 



Mercury 
EPA 7474 



 



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



6 



Thawed: 14 days 



 



Frozen: 1 year 



Total Lipids 



Sulfo-Phospho-



Vanillin 



Colorimetric 



Method (Van 



Handel 1985)  



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



3 



Thawed: 14 days 



 



Frozen: 1 year 



1. Tissue mass listed includes all laboratory and field quality control samples, such as blank, duplicate, LCS/LCSD, MS/MSD, 



and potential re-extraction. 



2.1.4. Decontamination Procedures  



All potential sources of contamination in the field will be identified by the field lead, and appropriate 



steps will be taken to minimize or eliminate contamination. Ice chests will be scrubbed clean with 



Alconox® or Liquinox® detergent and rinsed with distilled water after use to prevent potential cross 



contamination. To avoid contamination from melting ice, the dry ice will be separated from samples by 



placing all samples in large plastic bags. Prior to each use, sampling equipment will be cleaned with 



Alconox® or Liquinox® phosphate-free detergent and rinsed with deionized water. 



2.1.5. Field Equipment Calibration, Maintenance, Testing and Inspection Procedures  



No field equipment requires calibration, maintenance, testing and inspection. If any sampling procedures 



are changed to include use of field equipment, that information will be included in the field notes. 



2.1.6. Supply Inspection and Acceptance Procedures  



Inspection and acceptance of supplies and consumables will be conducted prior to field work in order to 



ensure that the appropriate type and quantity of supplies are brought to the field. Any supplies and 



consumables used in the sample collection process or instrument calibration will be inspected. 



2.1.7. Field Documentation Procedures  



Field documentation provides a permanent record of field activities and can be used, if necessary, to trace 



possible introduction of field sampling error. 



Field notes will be maintained either in a bound logbook, or on field sampling log sheets. After fieldwork 



is complete, electronic copies will be made of the field notes and the electronic copies will be stored in 



the project files. All information pertinent to the sampling effort will be recorded in the field notes. 
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Documentation in the field notes will be at a level of detail sufficient to explain and reconstruct field 



activities without relying on recollection by the field team members. The Field Sampling Lead has overall 



responsibility for accuracy and completeness of field notes. Each page/form will be consecutively 



numbered.  All entries will be made in indelible ink and corrections will consist of lined-out deletions. As 



a minimum, the applicable items for the entry into the field notes are listed below.  



General Information 



• Date 



• Time 



• Weather conditions 



• Names of personnel present 



Sampling Information 



• Location of sample 



• Type of sample 



• Sample identification number 



• Associated QC samples  



• Any unusual observations 



2.1.8. Sample Delivery 



Sample delivery procedures include packaging, labeling, and shipment to the laboratory. These 



procedures are designed (1) to preserve sample quality so that analyses will yield results representative of 



site conditions, (2) to protect and inform sample handlers, including shippers and laboratory personnel, 



and (3) to provide a paper trail to allow cross referencing of sample collection locations with analytical 



results. See Appendix E for dry ice sampling packing and shipping methods.  



All samples will be shipped on dry ice. Dry ice will be supplied by the following vendor: 



OXARC® Inc. 



19310 NE San Rafael St, Portland, OR 97230 



(503) 618-1625 



 



Samples will be shipped from the nearest FedEx facility that accepts packages containing dry ice: 



 



FedEx Ship Center 



5159 NE Cornfoot Rd 



Portland, OR 97218 



 



All samples will be labeled with its own sample identification number and all other applicable 



information. Samples will be shipped with dry ice overnight via FedEx to the laboratory. To avoid 



potential shipping delays, shipments for Thursday and Friday will be avoided and held in a freezer or on 



dry ice till the following Monday for shipment. The shipping address for the laboratory is: 
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Laboratory - TBD 



Street address 



City, state, zip code 



 



2.1.9. Sample Custody 



A sample is in “custody” if it is in the actual physical possession of authorized personnel or in a secure 



area that is restricted to authorized personnel. Custody procedures ensure data authenticity and 



defensibility. Chain of custody (CoC) forms will accompany sample containers during transit to the 



laboratory and be checked by the laboratory upon receipt. 



2.2. Analytical Tasks 



Once samples have been collected, they will be analyzed by the laboratories. The Project Chemists will 



validate the analytical data.  



The following sections address all components of project-specific analytical measurements; method and 



laboratory-specific QC measurements; acceptance criteria; corrective actions; calibration procedures; 



equipment and supply maintenance; testing; and inspection requirements. Modifications to approved 



procedures, alternate procedures, or additional procedures are to be pre-approved in writing by the Project 



Chemist. 



2.2.1. Analytical Methods  



See Table 5 for analytical methods that will be used for analysis of tissue samples. 



2.2.2. Analytical Instrument Calibration Procedures  



Calibration procedures and instrumentation shall be consistent with the requirements of the methods. 



2.2.3. Analytical Instrument and Equipment Maintenance, Testing, and Inspection Procedures  



Maintenance, testing, and inspection procedures shall be consistent with the requirements of the methods. 



2.3. Quality Control Samples  



Quality control (QC) samples are collected and analyzed for the purpose of assessing the quality of the 



sampling and analysis performed by the field personnel and the primary laboratory. The Project Chemist 



will coordinate selection of QC samples prior to each sampling event. 



2.3.1. Field Quality Control Samples 



2.3.1.1. Field Duplicates 



Field duplicate samples will be collected at a rate of 1 per 10 primary samples. Field duplicate samples 



for tissue will be evaluated at 50% relative percent difference. 
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2.3.1.2. Trip Blanks 



No trip blanks will be collected for this sampling event as they are not necessary for the selected methods. 



2.3.1.3. Equipment Rinse Blanks 



No equipment rinse blanks will be collected since there is no reusable sampling equipment such as scoops 



or containers utilized in bass collection. 



2.3.2. Analytical Method Quality Control Samples 



Method QC includes the analyses and activities required to ensure that the analytical system is in control 



prior to and during an analytical run. Method QC requirements for this project include the following:  



method blanks, surrogate spikes, matrix spikes/matrix spike duplicate pairs, and laboratory control 



samples.  



2.3.2.1. Method Blanks 



Method blanks are composed of organic/analyte-free water processed simultaneously with and under the 



same conditions as samples through all steps of the analytical procedure. Method blanks verify that the 



measurement system is free of contamination. 



2.3.2.2. Laboratory Control Samples (LCS) 



Laboratory control sample (LCSs) are composed of organic/analyte-free water spiked with verified 



amounts of analytes. They are used to evaluate accuracy and precision, including to establish intra-



laboratory or analyst-specific precision or to assess the performance of all or a portion of the 



measurement system. The LCS is analyzed in the same manner as a sample, including preservation. 



Laboratory acceptance criteria will be used for evaluation of the results. 



2.3.2.3. Matrix Spike and Matrix Spike Duplicate (MS/MSD) 



MS/MSD samples are used to evaluate matrix interference and to determine laboratory accuracy and 



precision. For methods that require MS/MSDs, MS/MSD samples will be collected at a rate of 1 pair per 



20 primary samples. Laboratory acceptance criteria will be used for evaluation of the results. 



2.3.2.4. Surrogates 



Surrogates are substances with properties that mimic the analyte of interest. A surrogate is unlikely to be 



found in environment samples, and is therefore added to assess accuracy of the results. Laboratory 



acceptance criteria will be used for evaluation of the results. 



3. ASSESSMENT AND OVERSIGHT 



Laboratory and field operations have established policies and procedures, and they designate authorities 



for implementing corrective action when nonconforming work or departures from the policies and 
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procedures in the quality system or technical operations have been identified. Both field and laboratory 



operations shall follow all corrective action requirements in methods and SOPs. 



The following laboratory documentation is to be made accessible to the USACE Project Chemist. 



Corrective actions may be required, at the request of USACE, for the following conditions: 



• Laboratory Procedures 



• QC data outside the defined acceptance windows for precision or accuracy 



• Blanks or LCS’s that contain contaminants above acceptable levels stated in the Project Quality 



Objectives 



• Undesirable trends in spike or surrogate recoveries or RPD between spiked duplicates 



• Unusual changes in method detection limits 



• Deficiencies identified during internal or external audits or from the results of performance  



The following corrective actions should be taken for common problems: 



Incoming Samples - Problems noted during sample receipt are to be documented. The USACE Project 



Chemist is to be notified for problem resolution. 



Sample Holding Times - If a maximum holding time is or may be exceeded by the laboratory, the 



USACE Project Chemist must be notified for problem resolution. The USACE Project Chemists may 



require re-sampling for the requested parameters. 



Instrument Calibration - Sample analysis may not proceed until initial calibrations meet method criteria. 



Calibrations must meet method time requirements or recalibration must be performed. Continuing 



calibrations that do not meet accuracy criteria should result in a review of the calibration, rerun of the 



appropriate calibration standards, and reanalysis of samples affected back to the previous acceptable 



calibration check. 



Limit of Quantitation (LOQ) - Appropriate sample clean-up procedures must be employed to attempt to 



achieve the practical quantitation limits as stated in the method. If difficulties arise in achieving these 



limits due to a particular sample matrix, the laboratory should notify the USACE Project Chemists of the 



problem for resolution. Dilutions are to be documented in the case narrative along with the revised 



practical quantitation limits for those analytes directly affected. Analytes detected above the method 



detection limits (MDLs) but below the practical limit(s) of quantitation are to be reported as estimated 



values and qualified “J”.  



Estimated maximum possible concentration (EMPC-qualified) values will be treated as detected 



concentrations. EMPC-qualification is used when mass spectrometry results meet all of the 



identification criteria in the method except the ion abundance ratio criteria. 



Method Quality Control - Results related to method QC, including blank contamination, duplicate 



measurement reproducibility, MS/MSD recoveries, surrogate recoveries, LCS recoveries, and other 



method-specified QC measures are to meet the laboratory’s SOPs and PQOs specified in this plan. 



Otherwise, the affected samples may be reanalyzed and/or re-extracted and reanalyzed within method-



required holding times to verify the presence or absence of matrix effects. In order to confirm matrix 
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effects, QC results must observe the same direction and magnitude (ten times) bias. The USACE Project 



Chemist should be notified as soon as possible to discuss appropriate corrective action. 



Calculation Errors - Reports must be reissued if calculation and/or reporting errors are noted with any 



given data package. The case narrative is to state the reason(s) for re-issuance of a report. 



4. DATA MANANGEMENT AND DOCUMENTATION  



4.1. WP-QAPP 



An electronic copy of the WP-QAPP (including appendices) will be stored in USACE project files and 



provided to the Technical Advisory Group.   



4.2. Final Data Report 



Upon completion of the sampling event and receipt/review of the validated data, USACE will prepare a 



final data report. The report will include the following: 



• Narrative and timeline of project activities 



• Summary of sampling, chemical testing, and any deviations from the QAPP 



• Analytical data summary and discussion 



• Figures, tables, and appendices 



The appendices will include field logs, laboratory analytical reports, data validation reports, and data 



summary tables with associated validation flags.  



4.3. Laboratory Documentation (Data Package Deliverables) 



4.3.1. Data Package Deliverables 



The analytical data packages from the laboratories will be provided to the Project Chemist in sufficient 



detail for the required level of data validation. The analytical data packages will be validated to Stage 2a 



by the Project Chemist for 100% of all samples analyzed by the laboratory. Stage 4 will be performed for 



10% of the analytical results.  



4.3.2. Electronic Data Reporting Formats 



Laboratory data will be accepted as a report in PDF format. An Excel electronic deliverable will also be 



provided.  



5. DATA REVIEW, VERIFICATION, AND VALIDATION  



Data review is the process by which data are examined and evaluated to varying levels of detail and 



specificity by a variety of personnel who have different responsibilities within the data management 



process. It includes verification, validation, and usability assessment. This process ensures the review 
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activities produce scientifically sound data that are of known and documented quality and meet PQOs 



used in making environmental decisions. 



5.1. Review of Data 



All laboratory data packages will include raw data necessary for full validation. Analytical data packages 



will be validated to Stage 2a by the Project Chemist for 100% of all samples analyzed by the contracted 



laboratory. 



Three distinct evaluative steps will be used to ensure that project-specific data quality needs are met: 



• Data Verification (review for completeness) – Confirmation by examination and provision of 



objective evidence that the specified requirements (sampling and analytical) have been completed. 



• Data Validation – Confirmation by examination and provision of objective evidence that the 



particular requirements for a specific intended use are fulfilled. Validation is a sampling and 



analytical process that includes evaluating compliance with method, procedure, or contract 



requirements and extends to evaluating against criteria based on the quality objectives developed in 



the QAPP (e.g., the QAPP measurement performance criteria). The purpose of validation is to assess 



the performance of the sampling and analysis processes to determine the quality of specified data. 



Data Validation Reports will be generated for each sampling event. 



• Data Usability Assessment – Determination of the adequacy of data, based on the results of validation 



and verification, and professional judgment by the Project Chemist, for the decisions being made. The 



usability step involves assessing whether the process execution and resulting data meet project quality 



objectives documented in the QAPP.  



Data review will be based on laboratory-specific SOPs conforming to the method and applying the 



principles of the Department of Defense Quality Systems Manual (DoD, 2021) and Data Validation 



Guidelines (DoD, 2019b, 2020a, 2020b), and where applicable and not in conflict, the National 



Functional Guidelines for Superfund Data Review (USEPA, 2016, 2017a, 2017b2020a-c). If significant 



deviations arise as a result of initial verification and validation, the level of review will be elevated in 



order to determine the source and impact of deviations. 



5.2. Data Verification and Validation Stages 



Data validation and verification stages described below are in accordance with the Department of Defense 



Data Validation Guidelines (DoD, 2019b) and Guidance for Labeling Externally Validated Laboratory 



Analytical Data for Superfund Use (EPA, 2009). 



5.2.1. Stage 1 



Verification and validation begins with Stage 1 checks of the laboratory analytical data package 



consisting of compliance of sample receipt conditions, sample characteristics (e.g., percent moisture), and 



analytical results (with associated information). The following minimum baseline checks (as relevant) 



shall be performed on the laboratory analytical data package received for a Stage 1 validation label: 
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(1) Documentation identifies the laboratory receiving and conducting analyses, and includes 



documentation for all samples submitted by the project or requested for analyses. 



(2) Requested analytical methods were performed and the analysis dates are present.  



(3) Requested target analyte results are reported along with the original laboratory data qualifiers and 



data qualifier definitions for each reported result (and the uncertainty of each result and clear 



indication of the type of uncertainty reported if required).  



(4) Requested target analyte result units are reported.  



(5) Requested reporting limits for all samples are present and results at and below the project-specific 



reporting limits are clearly identified (including sample detection limits if required).  



(6) Sampling dates (including times if needed), date and time of laboratory receipt of samples, and 



sample conditions upon receipt at the laboratory (including preservation, pH and temperature) are 



documented.  



(7) Sample results are evaluated by comparing sample conditions upon receipt at the laboratory (e.g., 



preservation checks) and sample characteristics (e.g., percent moisture) to the requirements and 



guidelines present in national or regional data validation documents, analytical method(s) or contract. 



5.2.2. Stage 2A 



Stage 2A validation builds on the validation conducted in Stage 1. Stage 2A validation of the 



laboratory analytical data package consists of the Stage 1 validation plus the verification and 



validation checks for the compliance of sample-related QC. The following additional minimum 



baseline checks (as relevant) shall be performed on the laboratory analytical data package received 



for a Stage 2A Validation label: 



(8) Requested methods (handling, preparation, cleanup, and analytical) are performed. 



(9) Method dates (including dates, times and duration of analysis for radiation counting 



measurements and other methods, if needed) for handling (e.g., Toxicity Characteristic Leaching 



Procedure), preparation, cleanup and analysis are present, as appropriate.  



(10) Sample-related QC data and QC acceptance criteria (e.g., method blanks, surrogate recoveries, 



deuterated monitoring compounds (DMC) recoveries, laboratory control sample (LCS) recoveries, 



duplicate analyses, matrix spike and matrix spike duplicate recoveries) are provided and linked to the 



reported field samples (including the field quality control samples such as trip and equipment blanks).  



(11) Requested spike analytes or compounds (e.g., surrogate, DMCs, LCS spikes) have been added, 



as appropriate. 



(12) Sample holding times (from sampling date to preparation and preparation to analysis) are 



evaluated. 
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(13) Frequency of QC samples is checked for appropriateness (e.g., one LCS per twenty samples in a 



preparation batch). 



(14) Sample results are evaluated by comparing holding times and sample-related QC data to the 



requirements and guidelines present in national or regional data validation documents, analytical 



method(s) or contract. 



5.2.3. Stage 2B 



Stage 2B validation builds on the validation conducted in Stage 2A. Stage 2B validation of the laboratory 



analytical data package consists of the Stage 2A validation plus the verification and validation checks for 



the compliance of instrument-related QC. The following additional minimum baseline checks (as 



relevant) shall be performed on the laboratory analytical data package received for a Stage 2B Validation 



label: 



(15) Initial calibration data (e.g., initial calibration standards, initial calibration verification [ICV] 



standards, initial calibration blanks [ICBs]) are provided for all requested analytes and linked to field 



samples reported. For each initial calibration, the calibration type used is present along with the initial 



calibration equation used including any weighting factor(s) applied and the associated correlation 



coefficients, as appropriate. Recalculations of the standard concentrations using the initial calibration 



curve are present, along with their associated percent recoveries, as appropriate (e.g., if required by 



the project, method, or contract). For the ICV standard, the associated percent recovery (or percent 



difference, as appropriate) is present. 



(16) Appropriate number and concentration of initial calibration standards are present. 



(17) Continuing calibration data (e.g., continuing calibration verification [CCV] standards and 



continuing calibration blanks [CCBs]) are provided for all requested analytes and linked to field 



samples reported, as appropriate. For the CCV standard(s), the associated percent recoveries (or 



percent differences, as appropriate) are present. 



(18) Reported samples are bracketed by CCV standards and CCBs standards as appropriate. 



(19) Method specific instrument performance checks are present as appropriate (e.g., tunes for mass 



spectrometry methods). 



(20) Frequency of instrument QC samples is checked for appropriateness (e.g., gas chromatography-



mass spectroscopy [GC-MS] tunes have been run every 12 hours). 



(21) Sample results are evaluated by comparing instrument-related QC data to the requirements and 



guidelines present in national or regional data validation documents, analytical method(s) or contract. 



5.2.4. Stage 3 



Stage 3 validation builds on the validation conducted in Stage 2B. Stage 3 validation of the laboratory 



analytical data package consists of the Stage 2B validation plus the recalculation of instrument and 



sample results from the laboratory instrument responses, and comparison of recalculated results to 
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laboratory reported results. The following additional minimum baseline checks (as relevant) shall be 



performed on the laboratory analytical data package received for a Stage 3 Validation label: 



(22) Instrument response data (e.g., GC peak areas) are reported for requested analytes, surrogates, 



internal standards, and DMCs for all requested field samples, matrix spikes, matrix spike duplicates, 



LCS, and method blanks as well as calibration data and instrument QC checks (e.g., tunes).  



(23) Reported target analyte instrument responses are associated with appropriate internal standard 



analyte(s) for each (or selected) analyte(s) (for methods using internal standard for calibration).  



(24) Fit and appropriateness of the initial calibration curve used or required (e.g., mean calibration 



factor, regression analysis [linear or non-linear, with or without weighting factors, with or without 



forcing]) is checked with recalculation of the initial calibration curve for each (or selected) analyte(s) 



from the instrument response.  



(25) Comparison of instrument response to the minimum response requirements for each (or selected) 



analyte(s).  



(26) Recalculation of each (or selected) opening and closing CCV (and CCB) response from the peak 



data reported for each (or selected) analyte(s) from the instrument response, as appropriate.  



(27) Compliance check of recalculated opening and/or closing CCV (and CCB) response to 



recalculated initial calibration response for each (or selected) analyte(s).  



(28) Recalculation of percent ratios for each (or selected) tune from the instrument response, as 



appropriate.  



(29) Compliance check of recalculated percent ratio for each (or selected) tune from the instrument 



response.  



(30) Recalculation of each (or selected) instrument performance check (e.g., instrument blanks,) from 



the instrument response.  



(31) Recalculation and compliance check of retention time windows (for chromatographic methods) 



for each (or selected) analyte(s) from the laboratory reported retention times.  



(32) Recalculation of reported results for each reported (or selected) target analyte(s) from the 



instrument response.  



(33) Recalculation of each (or selected) reported spike recovery (surrogate recoveries, DMC 



recoveries, LCS recoveries, duplicate analyses, matrix spike and matrix spike duplicate recoveries) 



from the instrument response.  



(34) Each (or selected) sample result(s) and spike recovery(ies) are evaluated by comparing the 



recalculated numbers to the laboratory reported numbers according to the requirements and guidelines 



present in national or regional data validation documents, analytical method(s) or contract. 
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Note: Selection of analytes, spikes, and performance evaluation checks for the Stage 3 validation checks 



for a laboratory analytical data package being verified and validated generally will depend on many 



factors including (but not limited to) the type of verification and validation being performed (manual or 



electronic), requirements and guidelines present in national or regional data validation documents, 



analytical method(s) or contract, the number of laboratories reporting the data, the number and type of 



analytical methods reported, the number of analytes reported in each method, and the number of detected 



analytes. 



5.2.5. Stage 4 



Stage 4 validation builds on the validation conducted in Stage 3. Stage 4 validation of the laboratory 



analytical data package consists of the Stage 3 validation plus the evaluation of instrument outputs. The 



following additional minimum baseline checks (as relevant) shall be performed on the laboratory 



analytical data package received for a Stage 4 Validation label: 



(35) All required instrument outputs (e.g., chromatograms, mass spectra) for evaluating sample and 



instrument performance are present.  



(36) Sample results are evaluated by checking each (or selected) instrument output (e.g., 



chromatograms, mass spectra) for correct identification and quantitation of analytes (e.g., peak 



integrations, use of appropriate internal standards for quantitation, elution order of analytes, and 



interferences).  



(37) Each (or selected) instrument's output(s) is evaluated for confirmation of non-detected or 



tentatively identified analytes.  



Selection of instrument outputs for the Stage 4 validation checks for a laboratory analytical data package 



being verified and validated generally will depend on many factors including, but not limited to, the type 



of verification and validation being performed (electronic or manual), requirements and guidelines 



present in national or regional data validation documents, analytical method(s) or contract, the number of 



laboratories reporting the data, the number and type of analytical methods reported, the number of 



analytes reported in each method, and the number of detected analytes. 



5.3. Data Verification and Validation Stages 



A data validation report will be generated by the USACE Chemist that encompasses the results of the 



manual review of private lab data. The data validation report will be an appendix to the Final Report. 



Professional judgment shall be used when deciding if qualification of data is applicable. When 



professional judgment is applied, the rationale shall be provided. Tables of qualified data and the reasons 



for qualification will also be included in the data validation report. 



Qualifiers will be added to data during the review as necessary. Qualifiers applied to the data as a result of 



the review are as follows: 



U  Indicates the compound or analyte was analyzed for but not detected at or above the stated limit. 



The data are usable for decision-making purposes. 
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UJ Indicates the compound or analyte was analyzed for but not detected. Due to a quality control 



deficiency identified during data validation, the value reported may not accurately reflect the 



sample quantitation limit. The associated value is considered estimated, but the data are 



generally usable for decision-making purposes. 



J Indicates the compound or analyte was analyzed for and detected. The associated value is 



estimated due to a quality control deficiency identified during data validation. False positives or 



false negatives are unlikely to have been reported and the data are generally usable for decision-



making purposes. 



J+ Data are qualified as estimated with a high bias. False positives are likely to occur but the data 



are generally usable for decision-making purposes. 



J- Data are qualified as estimated with a low bias. False negatives are likely to occur but the data 



are generally usable for decision-making purposes. 



X The sample results (including non-detects) were affected by serious deficiencies in the ability to 



analyze the sample and to meet published method and project quality control criteria. The 



presence or absence of the analyte cannot be substantiated by the data provided. Acceptance or 



rejection of the data should be decided by the project team (which should include a project 



chemist), but exclusion of the data is recommended. 



R The sample results are rejected due to serious deficiencies in the ability to analyze the sample 



and meet quality control criteria. The presence or absence of the analyte cannot be verified. 



Rejection of the data should be decided by the project team (which should include a project 



chemist). 



Note 1: It is possible that J-qualified data are not suitable for some purposes. For example, a J-qualified 



concentration with a low bias that is just below a screening value may not be usable to determine whether 



the analyte concentration is above or below the screening value. The effect of the use of qualified data on 



the decision-making process must be evaluated as part of the “reconciliation with user requirements” 



process. 



Note 2: Estimated maximum possible concentration (EMPC-qualified) values will be treated as detected 



concentrations and flagged by the laboratory. EMPC-qualification is used when mass spectrometry results 



meet all of the identification criteria in the method except the ion abundance ratio criteria. The results will 



be flagged J+ by the validator, to indicate that the reported concentration is detected and may be 



associated with a possible bias.  



 



5.4. Usability Assessment 



The Project Chemist will evaluate overall precision, accuracy, completeness, representativeness, 



comparability, and sensitivity of the sampling data; including an assessment of the overall usability of the 



data and describing any limitations on its use. The Project Chemist will summarize any audit information, 
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indicating corrective actions taken. This information will be part of the data validation report, which is an 



appendix to the Final Report. 



5.4.1. Precision 



Precision is defined as the degree of agreement between or among independent, similar, or repeated 



measures. Duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicate, and field duplicate 



samples are evaluated as RPD and are compared to the limits of the DoD QSM, if present, and then to the 



laboratory’s method limits. The relative percent difference (RPD) for these analyses is calculated as 



follows: 



RPD =  
|S1- S2|



Savg



× 100% 



Where S1 and S2 = the observed concentration of analyte in the sample and its duplicate, and  



Savg = the average of observed analyte concentration in the samples and its duplicate. 



5.4.2. Accuracy 



Accuracy is the amount of agreement between a measured value and the true value. Accuracy, expressed 



as %Recovery (%R), is assessed for each method, analyte, and matrix, by comparing MS, MSD, LCS, 



LCSD, and surrogate recoveries to the method limits. 



5.4.3. Representativeness 



Representativeness is a qualitative parameter that expresses the degree to which the sample data are 



characteristic of a population. Blank samples identify compounds that may have been introduced into the 



samples during preparation, or analysis. Representativeness is addressed by evaluating blank samples, 



sample custody, and holding times and temperatures. 



5.4.4. Completeness 



Analytical completeness is expressed as the percentage of measurements that were judged to be valid, i.e., 



not rejected, and acceptable for all intended date use. The analytical completeness goal for this sampling 



event is 95%. 



5.4.5. Sensitivity 



Sensitivity is the ability of an analytical method or instrument to discriminate between measurement 



responses representing different concentrations. The sensitivity of the analytical methods (i.e., method 



reporting limits) identified for this project are evaluated against the QAPP. 
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Number Comment USACE Response 



U.S. EPA 



1.  EPA reviewers agree that additional tagging data could be helpful, and it will certainly be interesting to see how spill 
operations effect fish behavior in the forebay. We are pleased to see the extended area of acoustic receivers 
proposed.  
 
However, we do not agree that additional bass tissue data is needed at this time. We don’t believe that 
understanding seasonal variability in bass tissue concentrations is imperative because it is unlikely to change the 
outcome of the risk assessments or the Feasibility Study – regardless of seasonal changes, cleanup actions in the 
river are needed to lower contaminant concentrations (especially PCBs) in fish. We are also concerned that the data 
generated will not be sufficient to meet the stated objective of understanding seasonal variability and that it may 
be difficult to draw conclusions from the results.  
 
We do not see a need to update the risk assessments. EPA would prefer to focus near term OU1 efforts on 
screening remedial technologies and collecting data needed to design and implement remedial actions. 



USACE believes fish tissue consumption is a notable risk exposure pathway that warrants additional 
characterization. However, prior to the current effort, there had been more than ten years since the previous 
tissue sampling event in 2008/2011. The results from the Fall tissue sampling help to understand the CSM and 
communicate risk. However, the subpopulation of smallmouth bass, and the associated tissue concentrations 
may differ in the spring due to differences in fish movement and water flow through the forebay. Sampling at 
this time will be used to support refinement of the CSM, provide a more robust dataset for comparison with 
historical data, communicate current conditions at the Site and inform future sampling efforts and baseline 
development. 
 
Analyzing fish tissue samples during a spring collection effort will provide a strong representation of the 
concentration range and potential variability present in bass. This collection effort will also serve as a valuable 
data point for future monitoring efforts.   
 
In regard to meeting the stated objectives for the study, USACE suggests reviewing the statistical analysis 
provided with the previous sampling effort (QAPP, August 2020) for the supporting power analysis, which 
identifies the detectable differences achievable with the target sample size. An additional power analysis is 
provided as an appendix to this current QAPP to address the specific objectives of the seasonal sampling and 
incorporates the variability seen in the fall 2020 sampling.  
 
USACE plans to continue working concurrently on the Upland OU while also conducting work associated with 
the River OU.  



2.   Page 13, Table 3. Since a lab has not been identified, it would be helpful to at least know what lab accreditation 
USACE requires. 



The applicable laboratory accreditation program for DoD projects is the DoD Environmental Laboratory 
Accreditation Program (ELAP). It is a unified DoD program through which laboratories demonstrate 
competency and document conformance to the international standard ISO/IEC 17025:2005, General 
Requirements for the Competence of Testing and Calibration Laboratories as implemented by the DoD 
Quality Systems Manual for Environmental Laboratories (DoD QSM). The contract laboratory holds DoD ELAP 
accreditation for all methods being performed as part of this sampling effort for solids. The accreditation 
certificate is provided as an appendix.  



3.  Pages 13 and 14, Section 1.2.2 Problem Definition, Site History, and Background. The discussion of 2017/2018 
sampling of the supplemental passive porewater and sediment traps did not include an analysis of the contaminant 
data in the porewater or sediments that was derived from those efforts and only noted the presence of cobbles and 
boulders from a video survey of the river bottom. In addition, the decision to collect additional fish data to answer 
the question of seasonal influences was not referenced against a specific analysis of the existing data set that 
identifies this type of data gap. Supplemental data gathering efforts should be supported by a data gap/data 
uncertainty analysis. 



Data analysis for porewater is still in process given ongoing negotiations related to analysis methods with 
external technical reviewers. Chemistry results associated with sediment traps was not possible given 
recovery limitations. 
 
Seasonal variability for several parameters, including overall body mass, relative liver mass, lipid content, and 
the reproductive life cycle is a documented occurrence for smallmouth bass in the Columbia River (Rose, 
et.al., 2013). Smallmouth bass are semi-dormant during the winter when water temperatures are low. As 
temperatures increase during the spring, feeding and migration increase. These factors could reasonably be 
anticipated to influence chemical body burden in smallmouth bass near Bonneville Dam. This study aims to 
confirm if these physiological variations have a notable influence on body burden. In addition, site-specific 
flow in the forebay may influence fish movement from the presumptive source area and the distribution of 
fish with elevated tissue levels. This information has been added to Section 1.2.2 of the QAPP.  



4.  Page 14, Section 1.2.2., second full paragraph. The language “Based on the length of time since previous fish 
sampling” is confusing, because fish were sampled recently, in 2020. Similar language appears in the second 
paragraph of Section 1.3.1. 



The language in these sections has been revised. 



5.  Page 14, Section 1.2.2, second full paragraph. Near the end of this section, the text cites seasonal variability as the 
reason for conducting the study. It would be helpful to provide additional detail here. What are the important 



Seasonal variability for several parameters, including overall body mass, relative liver mass, lipid content, and 
the reproductive life cycle is a documented occurrence for smallmouth bass in the Columbia River (Rose, 
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seasonal changes that could impact the results? The study will collect additional bass, but not additional crayfish or 
clams. This suggests that USACE believes any seasonal differences will be related primarily to changes in bass 
behavior or physiology, not to seasonal differences in contaminant flux or discharge from upland sources. What 
about bass is different in March? Feeding rate? Spawning status? Why is March the best time to collect additional 
tissue for analysis? 
 
 
 
  



et.al., 2013). Smallmouth bass are semi-dormant during the winter when water temperatures are low. As 
temperatures increase during the spring, feeding and migration increase. These factors could reasonably be 
anticipated to influence chemical body burden in smallmouth bass near Bonneville Dam. Another potential 
influence to seasonal variations could be due to changes in flow patterns, potentially introducing different 
populations of fish not present during fall sampling.  The goal of this study is not to decern which factors 
influence contaminant body burden, but rather to determine if spring conditions influence contaminant body 
burden of the spring subpopulation. This information has been added to Section 1.2.2 of the QAPP. 
 
The March/April timeframe is targeted for collection to contrast the collection effort in fall 2020 and the 
corresponding physiological changes in smallmouth bass during those seasons.  
 
Bass are a notable risk exposure pathway that warrants additional characterization and increased sample 
numbers. USACE collected a large number of clams and crayfish in 2020 and believe sufficient data is 
available for those biota. Clams were collected in two separate phases, with concentrated sampling along the 
northern shoreline of Bradford Island as well as other locations around Bonneville Dam and upstream, 
providing a robust dataset for analysis.  



6.  Page 16, Table 4. The line “PQOs Developed for Summer 2020 Sampling (USACE, 2020)” at the top of this table is 
confusing. Some of the language appears to be taken word for word from the 2020 sampling plan, but in other 
places, the language has been updated for 2022. 



The table has been revised and clarifying text has been added. 



7.  Page 16 and 17, Table 4, PQOs 2 and 4. Assessing seasonal differences is cited as the reason for the study. But it 
may be difficult to draw clear conclusions. If concentrations are lower in 2022 than they were in 2020, will that 
suggest a continued decline in concentrations? Or will it suggest seasonal differences, perhaps due to lower feeding 
rates in winter? If concentrations are higher, will that suggest the decline cited by USACE in the October 2021 data 
report was illusory? Or would seasonal differences, perhaps due to female fish gaining fat through egg production 
explain the increase? 



If concentrations decrease between fall of 2020 and spring of 2022, USACE would not draw a conclusion that 
the decrease is due to continued declines in concentration over time.  
 
The fall 2020 data indicated that PCB concentrations in fish were notably lower than those sampled in 
2008/2011. The fall 2020 and spring 2022 fish would likely be used together when understanding changes 
since 2008/2011 if the spring population is determined to not be statistically different from the fall sampling. 
 
Should seasonal differences be detected between the fall 2020 and spring 2022 bass, the most likely reason 
for this could be due to seasonal variability in overall body mass, relative liver mass, lipid content, the 
reproductive life cycle, and fish movement. Understanding these differences would help to determine the 
best time to sample during future monitoring, as well as understanding whether there is a different 
contaminant profile with the potentially different subpopulation. 
 
 



8.  Page 19, Table 6. Bait will be analyzed, but there is no plan to use the resulting data. We don’t object to analyzing 
the bait, but since the fish stomach contents will be removed via gastric lavage prior to analysis (as described in 
Section 2.1.2), it is not clear why analyzing the bait is important. 



Application of the analytical results for bait will be most relevant if retained stomach content is analyzed at a 
later date.  This clarification has been added to Section 2.1.2 



9.  Page 21, Section 2.1.1. The results of the previous fish tagging study suggest that at least portions of the “reference 
target area” described here and shown on Figure 3 are problematic. Fish that were caught, tagged, and released on 
the north shore of Bradford Island traveled to locations in the “reference target area.” Table 3 of the report (Kock 
et. al 2021) shows that fish from North Bradford Island traveled to Boat Rock, Goose Island, Cascades Island, and 
the North Shore. This suggests that a different reference area, well upstream of RM 147, is needed to ensure fish 
from reference areas have not been exposed to contaminants released from Bradford Island. 



The location of the reference area within the forebay of Bonneville Dam was determined based on extensive 
coordination and feedback from external technical reviewers, including Yakama Nation, Oregon DEQ, and US 
Fish and Wildlife Service during development of the sampling plan to support fall of 2020 collection efforts. In 
order to eliminate introduction of additional confounding factors by introducing a new reference location for 
this round of sampling, USACE is electing to retain the same reference location at this time.  This reference 
location helps to concentrate resources and collection efforts in the area of interest. It was acknowledged 
prior to fall 2020 sampling that any background reference area will have issues with outlier concentrations, 
and that statistical analysis could be used to address this concern. Based on the data collected in fall 2020, 
there does appear to be a subset of bass that potentially represent a background or ambient concentration 
for PCBs, with a break in concentrations that may be indicative of source contamination. Further statistical 
analysis of the data will help to confirm and refine this statement. 
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In order to meet the objectives of the study for assessing potential seasonal variability, moving of the 
Reference area for this round of sampling is not preferred as it would introduce a potential confounding 
variable into the dataset.   
 
 



10.  Page 22, Section 2.1.2 Sample Collection Procedures. The portion of the fish tissue used for analysis needs to be 
identified (i.e., whole body, edible fillet w/belly fat, scales or no scales, etc.). From the previous studies this appears 
to be whole-body, though these details need to be identified in the QAPP in order to fully establish the 
representativeness of the resulting contaminant data. 



Correct that the processing method is the same as from the Fall 2020 bass tissue sampling effort. The whole 
body of each fish (excluding stomach contents) will be processed three times through a meat grinder prior to 
analysis. This detail has been added to the QAPP. 



11.  Page 28, Section 2.3.2 Analytical Method QC Samples. Because the lab is yet to be selected, USACE will need to 
update the LCS and Surrogate control limits used by the lab once those become available. In lieu of updating this 
section, this could be provided in the Stage 2 data validation reports, but this needs to be documented to support 
data comparability, usability, and any future evaluation of the data. 



This information will be included with the laboratory reports and the data validation reports.  



12.  Page 30, Section 4.3.1. Data validation is planned to Stage 2a only. EPA’s preference would be to validate to State 4 
ten percent of the analytical data. 



Agree. The text has been updated to indicate ten percent of analytical data will be validated to Stage 4.  



13.  Pages 36 and 37, Section 5.4. What are the project-specific goals for data precision, accuracy, and completion? 
How will representativeness be determined, given that no trip blanks or equipment rinse blanks are planned? 



1) Precision will be evaluated for duplicate pairs such as MS/MSD, etc., as the relative percent difference 
(RPD), and please see Section 5.4.1 for the definition of RPD. Analytical RPD will be evaluated against the 
laboratory method limits, and that information will be included in the laboratory reports and data validation 
reports.    
2) Accuracy will be evaluated as percent recovery for samples such as MS, MSD, LCS, LCSD, and surrogates; 
see section 5.4.2. Analytical percent recovery will be evaluated against the laboratory method limits, and that 
information will be included in the laboratory reports and data validation reports. 
3) The analytical completeness goal for this sampling event is 95%. This has been added to Section 5.4.4. 
4) Representativeness will be addressed by evaluating blank samples for the analytical methods, sample 
custody, and holding times and temperatures; please see section 5.4.3. Trip blanks are not applicable as there 
is not volatiles analysis. Equipment rinse blanks are not applicable as whole organisms will be submitted to 
the laboratory, so there is no dissection equipment utilized. Bass will be collected by angling (fishing), and 
contamination from hook and line is not expected as the hook and line will be in the river prior to contact 
with the bass. Representative samples of bait will be analyzed, and stomach lavage will be performed to 
empty the bass stomach contents.  



14.  Appendix A  
PDF page 2, Background. It appears this section has not been updated – the last sentence suggests the 2020 study 
has not yet been implemented. 



The text in this section has been updated. 



15.  Appendix A  
PDF page 3, last paragraph, Implementation Methods. The removal of stomach contents is not described here. It 
should be, unless it will be performed at the laboratory (which seems unlikely, as the fish will be dead and frozen 
when they arrive at the lab). Were stomach contents removed prior to analysis during the 2020 study? Please 
confirm; if this is a change from the previous study, EPA recommends NOT removing stomach contents this time, as 
doing so would introduce a new and potentially confounding variable. 



Stomach contents were removed for the Fall 2020 study using gastric lavage and the same methods will be 
performed for this study. This information has been added to the Implementation Methods in Appendix A. 



16.  Appendix A  
PDF Page 5, second paragraph, Acoustic Telemetry Study. The text doesn’t describe how the receivers will be 
deployed or how staff will visit the sites during the study to check on the operational status and download data. We 
assume this work will be done by boat. However, many of the sites appear to be within the forebay Boating 
Restriction Zone. Will the receivers in this area be accessible from land? Or will they simply not be checked until 
after spill operations have ended in September or early October? 



Text in Appendix A was updated to indicate receivers will be deployed and checked by USGS staff by both 
boat and via land access where feasible. Receivers within the BRZ will be accessible by land and checked at 
regular intervals.  



17.  Appendix A  Reference to the 2020 study was added to the text and in the reference section. 
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PDF page 6, examples of previous telemetry research. The 2020 study should be at least mentioned and include in 
the list of links - https://pubs.er.usgs.gov/publication/ofr20211099 



18.  Appendix A  
Laboratory Methods. The QAPP does not include information about how the tissue will be handled and processed 
by the laboratory. This could be important, especially as these fish will go to a different laboratory than those 
collected in 2020. Please ensure that the equipment and procedures used grind up the fish, weigh out and digest 
the samples, etc. are documented in the final report if these details are not available prior to the sampling event. 



The whole fish will be homogenized before analysis (please see section 2.1.2), and this information will be 
included in the laboratory reports.  



19.  Appendix B  
Please add Water Temperature to the form and collect subsurface water temperature at least once a day when 
staff are in the field for this study. Water temperature can impact fish behavior, so understanding any significant 
temperature changes could be helpful in evaluating the study results. 



Text has been updated in Section 1.4 of the QAPP stating that daily water temperature from the Bonneville 
Dam Forebay will be obtained from the Columbia Basin Research DART River Environment Daily Data 
(http://www.cbr.washington.edu/dart/query/river_daily). Due to the timing of the sampling (March/April), 
water temperatures are expected to be homothermic throughout the water column.  



20.  Reference  
Kock, T.J., Hansen, G.S., and Evans, S.D., 2021, Behavior and movement of smallmouth bass (Micropterus dolomieu) 
in the forebay of Bonneville Dam, Columbia River, August–December 2020: U.S. Geological Survey Open-File Report 
2021–1099, 13 p., https://doi.org/ 10.3133/ ofr20211099. 



Reference added. 



Yakama Nation 



1.  This is a significant use of time, effort and resources, yet the rationale and Data Quality Objectives(DQOs) for doing 
this second round of bass tissue sampling and tracking are very unclear. Why is it important to understand seasonal 
variability in fish tissue contaminant concentrations? What decisions or recommendations would come from higher 
or lower spring bass tissue data? How will this information help inform cleanup decisions? Why is this round 2 study 
limited to bass, the most mobile of sampled species/media? What data gaps or uncertainties is this study proposing 
to address? Is this spring study alone sufficient to develop reliable and robust statistics to evaluate the goals (ex. 
evaluating seasonal variability), or will it create more questions? Are there follow-up sampling events planned to 
provide a statistically reliable dataset? The bass tracking may provide interesting information, but it is also unclear 
how this information would be used in decision-making. What are any other intended uses for the tissue and 
telemetry data? Before going down this path, we recommend confirming whether or not these are high priority 
data needs and goals that will help fill in the site conceptual model in a way that informs cleanup decisions. 



USACE believes fish tissue consumption is a notable risk exposure pathway that warrants additional 
characterization. However, prior to the current effort, there had been more than ten years since the previous 
tissue sampling event in 2008/2011. The results from the Fall tissue sampling help to understand the CSM and 
communicate risk. However, the subpopulation of smallmouth bass, and the associated tissue concentrations 
may differ in the spring due to differences in fish movement and water flow through the forebay. Sampling at 
this time will be used to support refinement of the CSM, provide a more robust dataset for comparison with 
historical data, communicate current conditions at the Site and inform future sampling efforts and baseline 
development. 
 
Analyzing fish tissue samples during a spring collection effort will provide a strong representation of the 
concentration range and potential variability present in bass. This collection effort will also serve as a valuable 
data point for future monitoring efforts.   
 
Seasonal variability for several parameters, including overall body mass, relative liver mass, lipid content, and 
the reproductive life cycle is a documented occurrence for smallmouth bass in the Columbia River (Rose, 
et.al., 2013). Smallmouth bass are semi-dormant during the winter when water temperatures are low. As 
temperatures increase during the spring, feeding and migration increase. These factors could reasonably be 
anticipated to influence chemical body burden in smallmouth bass near Bonneville Dam. The goal of this 
study is not to decern which factors influence contaminant body burden, but rather to determine if spring 
conditions influence contaminant body burden of the spring subpopulation. This information has been added 
to Section 1.2.2 of the QAPP. 
 
USACE suggests reviewing the statistical analysis provided with the previous sampling effort (QAPP, August 
2020) for the supporting power analysis, which identifies the detectable differences achievable with the 
target sample size. An additional power analysis is provided as an appendix to this current QAPP to address 
the specific objectives of the seasonal sampling and incorporates the variability seen in the fall 2020 
sampling. 



2.  The Corps has not prepared a comprehensive tissue sampling and analysis plan that describes a sampling approach 
which will appropriately account for seasonal and interannual variation in sampling results. Tissue sampling to date 
has not been performed in a structured or statistically defensible manner that includes sampling events in each 
season and over a period of more than a single year. To date three events have been performed as part of the 



USACE suggests reviewing the statistical analysis provided with the previous sampling effort (QAPP, August 
2020) for the supporting power analysis, which identifies the detectable differences achievable with the 
target sample size. An additional power analysis is provided as an appendix to this current QAPP to address 





http://www.cbr.washington.edu/dart/query/river_daily








Response to Comments for the Draft Smallmouth Bass Spring Sampling WP-QAPP for the River OU 
Comments received February 18, 2022; USACE response to comments on March 4, 2022 
Bradford Island Cascade Locks, Oregon 



5 
 



initial remedial investigation for the River Operable Unit (2006); after the non-time critical sediment removal action 
(2011); and a decade later after the non-time critical removal action (2020). The results of all three sampling events 
continue to indicate that Bradford Island remains a major source of polychlorinated biphenyls and heavy metals in 
aquatic tissue and resulting concentrations in biota remain orders of magnitude above the screening levels. As a 
result, regardless of what analytical results are reported for the proposed discrete sampling event in 2022, it will 
not be possible to credibly evaluate whether those same results represent a meaningful trend in concentrations of 
hazardous substances in aquatic tissue or are simply a seasonal or interannual anomalies that were not previously 
detected. Without correcting this fundamental deficiency in the sampling program design, and planning for multiple 
successive events that are consistently scheduled and performed; the results will, more likely than not, simply 
become a point of contention and disagreement between the Corps and other parties regarding what they 
represent.  
 



the specific objectives of the seasonal sampling and incorporates the variability seen in the fall 2020 
sampling. 
 
 USACE agrees that Bradford Island represents a notable source of contamination to fish tissue.  
 
The intent of this study is intended to provide a more robust dataset given that, prior to the current effort, 
there had been more than ten years since the previous tissue sampling event in 2008/2011. Concentrations 
between 2020 and 2022 are unlikely to appreciably decrease as a result of time, and instead provides an 
opportunity to inform the potential for seasonal differences in the total contaminant body burden.   



3.   
We respectfully request better communication from the Corps on topics like this Work Plan in order to truly allow 
for meaningful engagement. There is a pool of expertise available in the TWG to help ensure efforts such as this 
Work Plan design select and meet appropriate goals and objectives. For example, to enhance the working 
relationship: 
a.) Provide an advance heads-up and opportunity for discussion on new and important efforts such as this Work 
Plan. YN and other Technical Working Group (TWG) members were completely unaware of the Corps plans to do 
round 2 bass sampling/tracking until we received the draft Work Plan on January 31, 2022. According to email 
communication with Daniel Carlson, USACE mentioned the possibility of a second round in August 2020 (1.5 years 
ago). 
b.) In addition to advance discussion, planning should allow adequate timelines for resolution of comments (ex. 
follow-up questions, open discussion), if warranted. The Project Timeline presented does not appear to allow for 
any substantive changes based on comments received. The Table 8 schedule allows for 7 days to resolve any 
significant concerns raised during the comment period by finalizing the Work Plan and field work begins 14 days 
after comments received. 
c.) Provide TWG members the same level of relevant background information (data, analysis, interpretations) as is 
available to the Corps. For example, the TWG has received the round 1 data report, but we understand that since 
then additional PCB congener data has likely become available that has not been shared with the TWG. Has this 
data been evaluated by the Corps? Has a data gaps/uncertainty analysis been conducted to support the round 2 
Work Plan? In addition, round 1 fish tracking data and interpretations were published in October 2021, yet the TWG 
was not made aware of this by the Corps. A TWG member happened to find this report in February 2021. 



a. comment noted. 
 
b. comment noted. 
 
c. USACE generally releases data reports and data analyses once they have undergone relevant validation and 
internal reviews for quality control. Additional PCB congener data has not undergone data validation to date 
but will be released once validation is complete. Additional data analysis and interpretation is ongoing and 
will be released once internal review is complete.  



4.  Work Plans should be complete. For example, Table 5 laboratory detection/reporting limits are left blank. In 
addition, no screening levels, decision criteria, or SOPs are provided. This is critical information to provide in 
advance in order to evaluate the adequacy of a Work Plan. Will the Corps use an accredited lab? 



USACE has now finalized the details of the contract for laboratory analysis. Table 5 is now populated. The 
commercial laboratory performing analyses holds DoD ELAP-accreditation for all methods for solids. The 
accreditation certificate is provided as an appendix. 
Columns have been added to Table 5 indicating the SLV for subsistence fishers and CTLs/ATLs for ecological 
receptors. All DLs are below the SLVs and CTLs/ATLs for all contaminants except for the human health SLV for 
dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 0.9 µg/kg, respectively) are only slightly elevated above 
the human health SLV 0.72. 



5.  We have significant concerns about the reference area. 
a.) The north shore has past uses and potential sources of PCBs. For example, at the north end of the spillway 



on Cascades Island we understand historical operations included a gate repair pit, as well as sandblast and 
painting activities for spillway gates. It is unclear to us how well this area has been evaluated. Existing data 
in this area do indicate screening level exceedances. 



b.) The boundary of the northern reference area includes islands (Boat Rock and Picture Rock) near the tip of 
Bradford Island may be influenced more directly by Bradford Island contamination. The appropriateness of 



The location of the reference area within the forebay of Bonneville Dam was determine based on extensive 
coordination and feedback from external technical reviewers, including Yakama Nation, Oregon DEQ, and US 
Fish and Wildlife Service during development of the sampling plan to support fall of 2020 collection efforts. In 
order to meet the objectives of the study for assessing potential seasonal variability, moving of the reference 
area for this round of sampling is not preferred as it would introduce a potential confounding variable into 
the dataset.   
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these boundary lines with respect to this area should be evaluated looking at available data for this area 
(fish and other media).  



c.) It does appear that the northern shoreline fish tissue concentrations may be lower in general than the 
southern shoreline; however, fish tissue and sediment concentrations are still elevated in this area 
(7/2/2012, USACE Draft Analytical Results for Sediments, Clams and Bass collected from the Forebay and 
6/2016 RI figures 9-14 and 9-15 series). We question the appropriateness of using this area or the Cascade 
Locks area due to the presence of contaminant sources in both areas. 



Based on preliminary review of the fall 2020 sampling results, there are several fish collected within the 
reference area that would be considered outliers and not included in the final dataset representative of 
reference area concentrations.  



Sky Environmental / Carlton Environmental (on behalf of Yakama Nation) 



1.  Section 1.2.2 does not provide a clear path for why this additional sampling is necessary. This section should draw 
upon previous work (with clear references), describing findings from previous reports, calling out specific data gaps 
that are pertinent to and in support of gathering this additional information, and specifically how this new 
information will fulfill those data gaps. How will this new information build upon the 2020 smallmouth bass data 
that has yet to be evaluated? Was there something observed within that data set that indicates additional data 
specific to smallmouth bass are needed?  



Seasonal variability for several parameters, including overall body mass, relative liver mass, lipid content, and 
the reproductive life cycle is a documented occurrence for smallmouth bass in the Columbia River (Rose, 
et.al., 2013). Smallmouth bass are semi-dormant during the winter when water temperatures are low. As 
temperatures increase during the spring, feeding and migration increase. These factors could reasonably be 
anticipated to influence chemical body burden in smallmouth bass near Bonneville Dam. This study aims to 
confirm if these physiological variations have a notable influence on body burden. This information has been 
added to Section 1.2.2 of the QAPP. 



2.  Section 1.2.2 states that “The intent of this data is to help inform the current site conditions for the River OU to aid 
in development of remedial action alternatives in the feasibility study.” How specifically will this data be used to 
further define remedial action requirements/alternatives?  
 
YNF’s comments on the 2020 tissue QAPPs hold true for this QAPP:  
“Smallmouth bass are principally useful as broad-scale indicators of contamination, as well as useful for monitoring 
risks to consumers of those fish, but, because of their migratory habits they have more limited use in locating source 
areas.”  
“Sampling sessile and small range receptors such as clam and sculpin, which were collected and analyzed in previous 
studies, would be more appropriate to identify and pinpoint source areas of contamination.”  
 
Further illustrating smallmouth bass as a broad-scale indicator, the USGS telemetry study indicated that of the 40 
tagged smallmouth bass monitored August through December in 2020, 25 (almost 63 percent of the study 
population) moved upstream or downstream of the detection arrays/study area and did not return (Behavior and 
Movement of Smallmouth Bass [Micropterus dolomieu] in the Forebay of Bonneville Dam, Columbia River, August-
December 2020, by T.J. Kock, G.S. Hansen, and S.D. Evans).  
 
Given this data, it is unclear why resources are being focused on another round of telemetry and smallmouth bass 
sampling, rather than focusing efforts on collecting smaller range species such as clam and sculpin. 



USACE believes fish tissue consumption is a notable risk exposure pathway that warrants additional 
characterization.  
 
The results from the Fall tissue sampling help to understand the CSM and communicate risk. However, the 
subpopulation of smallmouth bass, and the associated tissue concentrations may differ in the spring due to 
differences in fish movement and water flow through the forebay. Sampling at this time will be used to 
support refinement of the CSM, provide a more robust dataset for comparison with historical data, 
communicate current conditions at the Site and inform future sampling efforts and baseline development. 
 
Clams and sculpin were collected in successful numbers during the fall 2020 sampling event. Clams were 
collected in two separate phases, with concentrated sampling along the northern shoreline of Bradford Island 
as well as other locations around Bonneville Dam and upstream, providing a robust dataset for analysis. The 
datasets for clam and crayfish tend to exhibit less variability, and the previous collection effort is sufficient for 
updating the CSM.  
 



3.  Bass shouldn’t be the sole-focus species, other species should be included (e.g., clam, crayfish, sculpin). Sampling 
for clam and/or crayfish on the Washington side of the river should occur. Why did the 2020 study not include 
samples for clam and/or crayfish on the Washington State side? Why does this 2022 study not include sampling for 
clam and/or crayfish to fill this data gap on the Washington State side and to provide additional information to 
compare to 2020 data?  



Bass are a notable risk exposure pathway that warrants additional characterization and increased sample 
numbers. USACE collected a large number of clams and crayfish in 2020 and believe sufficient data is 
available for those biota. Clams were collected in two separate phases, with concentrated sampling along the 
northern shoreline of Bradford Island as well as other locations around Bonneville Dam and upstream, 
providing a robust dataset for analysis. 
 
The 2020 sampling was originally intended to reoccupy similar locations for collection based on the Remedial 
Investigation. Some revisions to collection locations were made based on feedback from external technical 
reviewers, including Yakama Nation, Oregon DEQ, and US Fish and Wildlife Service.  
 
Bass collection was attempted along the Washington shoreline in 2020, but catch rates were very limited with 
only 9 bass captured along the Washington shoreline.   
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4.  Section 1.3.1 states “The overall goal of this tissue collection effort and telemetry is to update and confirm the 
conceptual site model presented in the Remedial Investigation.” Then goes on to state “This field effort for spring of 
2022 is intended to provide information on potential seasonal variability in tissue chemical concentrations and 
movement.” Why are seasonal differences for smallmouth bass important for the development/refinement of the 
conceptual site model when resulting tissue data are likely to under-represent tissue contaminant levels?  



Additional tissue collection is warranted because it has been more than ten years since the previous tissue 
sampling event and the current 2020/2022 effort. The fish tissue consumption is a notable risk exposure 
pathway that warrants additional characterization. Analyzing fish tissue samples during a spring collection 
effort will provide a strong representation of the concentration range and potential variability present in 
bass. This collection effort will also serve as a valuable data point for future monitoring efforts.   
 



5.  Section 1.3.1 also states “In light of the length of time since previous sampling efforts, this data may be used to 
update the risk assessment and provide current risk communications to tribal and recreational fishers in the area.” 
This statement is confusing considering that smallmouth bass were collected only two years ago, and the data have 
not been evaluated yet. Is the intent of this statement to indicate one of USACE’s goals is to update current fish 
advisories with this data?  
 
For fish contaminant monitoring programs, EPA recommends that neither undersized juveniles nor spawning 
populations be sampled for fish contaminant monitoring studies (U.S. EPA Guidance for Assessing Chemical 
Contamination Data for Use if Fish Advisories, Volume 1, Fish Sampling and Analysis, Third Edition, EPA 
 
Document 823-B-00-007, November 2000; Page 3-30 ). Fish tissue collection is typically avoided during this time-
frame due to adipose tissue losses that occur during spawning activities, which result in lower than typical body 
burden for lipophilic organochlorine compounds such as PCBs and pesticides. We do not recommend including this 
upcoming 2022 data, which will under-represent typical tissue concentrations due to the time of year collected, in 
any evaluations associated with fish advisory development or modification. 



Depending on the results of the tissue sampling, this data may be incorporated into an updated calculation of 
risk if no discernably different chemical body burden be detected. This inclusion would provide a more robust 
dataset to inform the exposure point concentration. However, if there are discernable differences in body 
burden, the seasonal datasets would remain separate. These results could subsequently support more robust 
risk communication.  



6.  Section 1.3.1 states “Organochlorine pesticides were identified for analysis in tissue based on concentrations in 
bass tissue that contributed a notable fraction to overall risk. However, there is uncertainty if the elevated 
concentrations are attributable to site exposures or the result of matrix interferences during analysis. As such, 
analysis for organochlorine pesticides for this field effort will help to confirm its role in risk.” To meet this DQO, 
organochlorine pesticides will need to be analyzed by high resolution methods using EPA Method 1699. Using this 
more sensitive method for organochlorine pesticides minimizes detection limit issues, PCB coelutions, and tissue 
matrix interferences.  



Based on the results of the fall 2020 sampling event, detection limits for organochlorine pesticides using 
Method 8081 were sufficiently low to meet the study objectives and additional cleanup steps performed by 
the laboratory helped to reduce PCB interference. The same cleanup methods will be required for this round 
of sampling.  
 
Columns have been added to Table 5 indicating the SLV for subsistence fishers and CTLs/ATLs for ecological 
receptors. All DLs are below the SLVs and CTLs/ATLs for all contaminants except for the human health SLV for 
dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 0.9 µg/kg, respectively) are only slightly elevated above 
the human health SLV 0.72. 



7.  Once DQOs are clarified and the performance criteria provided, the alternative actions for when performance 
criteria are not met should be clearly described.  



The project quality objectives (PQOs) are established in Table 4, and the performance and acceptance criteria 
are evaluated in Step 6 according to the procedures described in Section 5. Please see section 5.1 for the 
summary of the review (Data Verification, Data Validation, and Data Usability Assessment) and subsequent 
sections for further description of those items. If performance criteria are not met, data will be flagged 
according to the appropriate data validation guidelines for that method and condition, and data usability will 
be evaluated.   



8.  When will tissue detection limits, reporting limits, and screening level values (SLVs) be provided for review? This is 
critical information needed to ensure that the analytical DQOs can be achieved and to ensure that analytical 
reporting limits are well below the tissue SLVs.  



USACE has now finalized the details of the contract for laboratory analysis. Table 5 is now populated. The 
commercial laboratory performing analyses holds DoD ELAP-accreditation for all analyses for solids.  
Columns have been added to Table 5 indicating the SLV for subsistence fishers and CTLs/ATLs for ecological 
receptors. All DLs are below the SLVs and CTLs/ATLs for all contaminants except for the human health SLV for 
dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 0.9 µg/kg, respectively) are only slightly elevated above 
the human health SLV 0.72.  



9.  Table 4 Project Quality Objectives (PQOs)  



a. Table needs to be updated to reflect 2022 sampling (in addition to the 2020 sampling data objectives already 
included in the table). See previous comments regarding details to provide for objectives.  



a. PQOs 1 through 3 capture the objectives of the 2020 study and are also applicable to the 2022 effort. PQOs 
4 and 5 reflect the objectives for assessing seasonal variability. 
 
b. Text was added to PQO 4 accounting for additional variables in bass.  
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b. Table 4 data comparisons should take into account other variables such as fish sex, age/size/weight, presence of 
eggs/mature gonads, and lipid content.  



c. Table 4 PQO #4(seasonal differences) should acknowledge that fish tissue contaminant levels collected in the 
Spring/early Summer are likely to under-represent tissue concentrations per previous comments.  



c. The intent of PQO 4 is to confirm if spring tissue levels are discernably lower than fall tissue. It is unknown 
yet if this is true. No change made to the text based on this comment.   



10.  Table 5 can not be reviewed without detection limits or reporting limits. This table should also include tissue SLVs in 
a column adjacent to the reporting limits. As mentioned previously, organochlorine pesticides should be analyzed 
via EPA Method 1699 in order to meet DQOs.  



USACE has now finalized the details of the contract for laboratory analysis. Table 5 is now populated. The 
commercial laboratory performing analyses holds DoD ELAP-accreditation for all analyses for solids.  
Columns have been added to Table 5 indicating the SLV for subsistence fishers and CTLs/ATLs for ecological 
receptors. All DLs are below the SLVs and CTLs/ATLs for all contaminants except for the human health SLV for 
dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 0.9 µg/kg, respectively) are only slightly elevated above 
the human health SLV 0.72. 



11.  Table 6 (Sampling Summary)  
a. MS/MSDs are redundant for PCB congeners and are not required per EPA Method 1668 (every sample 



contains labeled isotopes). The same would apply for organochlorine pesticides if the recommended EPA 
Method 1699 were used. 



b. Please see comments below regarding field duplicates versus homogenization splits.  
c. Please include equipment rinse blanks in this table for tissue processing equipment.  
d. Please provide separate rows for each of the separate areas to be sampled (Bradford Island, Goose Island, 



North River) to ensure that the appropriate number and types of samples are collected from each area.  



a. Comment noted.  
 
b. Please see discussion in Comment #23 below.  
 
c. Equipment rinse blanks are not applicable as whole organisms will be submitted to the laboratory, so there 
is no dissection equipment utilized. Bass will be collected by angling (fishing), and contamination from hook 
and line is not expected as the hook and line will be in the river prior to contact with the bass. Representative 
samples of bait will be analyzed and stomach lavage will be performed to empty the bass stomach contents.  
 
d. Table 6 has been revised per the comment.  



12.  Table 7 Project Tasks  



a. Documentation and Records section is missing important fish field data such as length, weight, sex, presence of 
eggs/mature gonads. Document all gear type (lure or bait) for all fish caught and sampled.  



b. Data Validation and Data Packages should specify that a complete data package (supporting an EPA Stage 4 data 
validation will be provided.  



c. Data Review Tasks reference for USEPA CLP Functional Guidelines is out of date and needs to be updated to most 
current version. This section of the table should also include the most recent versions of USEPA CLP Functional 
Guidelines for inorganics as well as high resolution methods.  



a. Table 7 and the field form in appendix B have been updated. While USACE agrees that sex and presence of 
eggs/mature gonads could play a factor in the chemical body burden associated with seasonal variability, it is 
important to not puncture/cut fish samples in the field prior to conducting chemical analysis (due to the 
increased potential for material loss from the sample).    
 
b. Text added. 
 
c. Table 7 and references to the EPA National Functional Guidelines have been updated.  That section of Table 
7 (Data Review Tasks) is intended to be a broad summary of the details presented in Section 5. 



13.  Key sampling and processing details/standard operating procedures are missing from this section. Sufficient details 
should be provided such that the sampling could be repeated using the exact same methods for collection and 
processing. This could be provided in the form of standard operating procedures in an appendix. There are no 
details for where (at the analytical lab?) the samples will be processed, how the stomach contents of the fish will be 
removed, how or if eggs/gonads will be removed/archived/sampled, how implements/equipment will be 
decontaminated between processing samples, how whole body fish will be homogenized, how associated 
processing equipment blanks will be collected.  



Additional sampling and processing details have been added in section 2.12 of the QAPP and Appendix A. 
Decontamination procedures are specified in Section 2.1.4. Gastric lavages is noted as the method for 
removing stomach content and is specified in Section 2.1.2 and Appendix A.  
 
Equipment rinse blanks are not applicable as whole organisms will be submitted to the laboratory, so there is 
no dissection equipment utilized. Bass will be collected by angling (fishing), and contamination from hook and 
line is not expected as the hook and line will be in the river prior to contact with the bass. Representative 
samples of bait will be analyzed and stomach lavage will be performed to empty the bass stomach contents. 



14.  Reference Tissue  



a. How is a reference area that has reported contamination and is so close to contaminated areas appropriate?  



b. This was brought up by all groups, including YNF, as an issue in their respective comments on the 2020 study as 
well.  



c. Perhaps this area should be referred to as the North River OU rather than the Reference Area, since a consensus 
has not been reached on this being an appropriate reference area.  
d. What is the minimum number of reference fish that will be allowed if catch rates are low?  



a. The location of the reference area within the forebay of Bonneville Dam was determine based on extensive 
coordination and feedback from external technical reviewers, including Yakama Nation, Oregon DEQ, and US 
Fish and Wildlife Service during development of the sampling plan to support fall of 2020 collection efforts. In 
order to meet the objectives of the study for assessing potential seasonal variability, moving of the Reference 
area for this round of sampling is not preferred as it would introduce a potential confounding variable into 
the dataset.  This reference location helps to concentrate resources and collection efforts in the area of 
interest. It was acknowledged prior to fall 2020 sampling that any background reference area will have issues 
with outlier concentrations, and that statistical analysis could be used to address this concern. Based on the 
data collected in fall 2020, there does appear to be a subset of bass that potentially represent a background 
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or ambient concentration for PCBs, with a break in concentrations that may be indicative of source 
contamination. Further statistical analysis of the data will help to confirm and refine this statement. 
 
b. The reference area used in the fall 2020 sampling and for use in the upcoming sampling effort was based 
on discussions and coordination with external technical reviewers. The original reference locations proposed 
by USACE was similar to the reference area used in support of the 2012 Remedial Investigation. Based on 
external feedback, the reference area was moved to its current location.   
 
c. Establishing the forebay as the reference area was based on extensive coordination with external technical 
reviewers in preparation for the fall 2020 sampling. No changes are made to the reference area for this 
sampling effort. 
 
d. 20 Reference fish are required for chemical analysis. 20 are also required for representation of Goose 
Island. There is a Target of 40 fish for representing Bradford Island, but a minimum of 20 will be targeted if 
catch rates are low.  



15.  Why does the average size range for chemical analysis (150 mm to 400 mm) not match the size range for the 
acoustic study (200 mm to 400 mm)?  



The intent is for the size range to be consistent for both the chemical analysis and acoustic study. The text has 
been updated to state fish size greater than 150mm is targeted. The implementation plan (Appendix B) was 
updated to correct this discrepancy.  



16.  Smallmouth bass have a general life span of 6 to 15 years. Are the targeted lengths adequate to collect older fish or 
are younger fish being targeted?  



Text referencing length of fish has been updated to indicate fish greater than 150mm will be targeted.  The 
threshold of 150mm is generally considered to capture “adult” smallmouth bass and should roughly 
correspond to one year old fish.  



17.  Smallmouth bass larger than 400 mm should be retained and analyzed as they could represent older fish 
populations. EPA recommends use of the largest (oldest) individuals in the target species to represent the highest 
likely exposure levels (U.S. EPA Guidance for Assessing Chemical Contamination Data for Use if Fish Advisories, 
Volume 1, Fish Sampling and Analysis, Third Edition, EPA Document 823-B-00-007, November 2000; Page 2-12). 
Must use same class/age size fish for reference and study area – adult fish should be used for both the 
“reference”/North River OU area and study area.  



Concur. The text has been changes to state fish greater than 150mm are targeted.   Fish larger than 400mm 
will be retained and analyzed. During the fall 2020 effort, five fish greater than 400mm were retained any 
analyzed. As stated in Section 2.1.2, “However, bass out of this range may also be retained, especially if 
abundance is low. An effort will be made to tag bass proportionally throughout the size range. “  



18.  Must identify sex of each fish.  While USACE agrees that sex and presence of eggs/mature gonads could play a factor in the chemical body 
burden associated with seasonal variability, it is important to not puncture/cut fish samples in the field prior 
to conducting chemical analysis (due to the increased potential for material loss from the sample).    



19.  Females with eggs and males with mature gonads should be documented.  While USACE agrees that sex and presence of eggs/mature gonads could play a factor in the chemical body 
burden associated with seasonal variability, it is important to not puncture/cut fish samples in the field prior 
to conducting chemical analysis (due to the increased potential for material loss from the sample).    



20.  Will eggs/gonads, if present, become part of the whole-body composite samples? If not, will the samples be 
archived?  



While USACE agrees that sex and presence of eggs/mature gonads could play a factor in the chemical body 
burden associated with seasonal variability, it is important to not puncture/cut fish samples in the field prior 
to conducting chemical analysis (due to the increased potential for material loss from the sample).    



21.  Will stomach content be analyzed for? If so, what will be analyzed? If not, all stomach content should be archived 
for individual fish collected for potential chemical analysis.  



Stomach content will be retained if sufficient mass is collected (>40g) and archived for up to one year. 
Selection of any chemical analyses for stomach content  



22.  Will all leftover fish tissue be archived? If so, for how long?  Bass are not intended for archiving. Stomach contents, if collected, will be archived for 1 year.  



23.  Section 2.3.1 (Field Quality Control Samples) needs to include more detail:  



a. Field Duplicates – how will field duplicates be collected and processed? Do field duplicates make sense if you are 
collecting individual fish for analysis? Perhaps it would make more sense to collect a homogenization split instead?  



b. Equipment Rinse Blanks – There will be equipment that is reused throughout the fish tissue homogenization and 
equipment rinse blanks should be collected.  



a. For field duplicates, the laboratory will homogenize the sample and then split the homogenate into a 
primary sample and a field duplicate sample prior to analysis. This has been added to section 2.1.2. Unlike a 
water or soil sample, individual fish may not be able to be collected at the “same” location, and if fish are able 
to be collected at the “same” location they may have had different typical locations causing variability that 
would be greater than the variability reflected in a field duplicate for a non-living matrix like water or soil.  
 
b. Equipment rinse blanks are not applicable as whole organisms will be submitted to the laboratory, so there 
is no dissection equipment utilized. Bass will be collected by angling (fishing), and contamination from hook 











Response to Comments for the Draft Smallmouth Bass Spring Sampling WP-QAPP for the River OU 
Comments received February 18, 2022; USACE response to comments on March 4, 2022 
Bradford Island Cascade Locks, Oregon 



10 
 



and line is not expected as the hook and line will be in the river prior to contact with the bass. Representative 
samples of bait will be analyzed, and stomach lavage will be performed to empty the bass stomach contents. 
Laboratory procedures will be discussed in the laboratory case narratives.  



24.  Data Analysis – There is no section describing details for how the data will be evaluated against the 
“reference”/North River OU area or how USACE plans on evaluating with respect to historical data.  



a. What range of statistical tests will be used?  



b. Contaminant concentrations must be compared to lipid content and size of fish collected. Gender of fish must be 
documented.  
c. There are a number of data exploratory methods available that are useful in discerning similarities and 
differences among the samples that may be useful in clearly identifying highly or uniquely contaminated samples. 
Those methods should be described in the WP-QAPP.  



a. Statistical tests will vary depending on the distribution of the data. However, Step 5 of Table 4 indicates 
that statistical tests will include a comparison of site versus reference, historical versus current, fall versus 
spring, as well as tests for outliers and a visual evaluation of the data. Text was added to Section 1.3.1 to state 
ProUCL software will be the primary platform for analyses.  
 
b. Data analysis will account for length, weight, and lipid content. Because identifying gender of fish would 
require puncturing/cutting the fish, USACE is omitting that parameter so not to compromise results of 
chemical analysis through potential loss of material.  
 
c. An outlier test is noted for analysis. Specific exploratory methods will be considered later during data 
evaluation.  



25.  Similar to the WP-QAPP, insufficient details are provided regarding sample collection procedures, but only specifies 
that “At the time of collection, individual fish will be immediately euthanized using the club method described in 
EPA (2000), externally marked for individual identification with a unique identification number, measured for fork 
length to the nearest centimeter, and placed in a cooler with ice.” This implies that collected fish with somehow be 
marked (but we don’t know how), will be measured, then placed directly on ice in a cooler (not wrapped in foil, 
double bagged in plastic, and labeled as described in the WP-QAPP), etc. As written, these procedures do not 
represent appropriate sample handling procedures for the collection of fish tissue for chemical analysis and conflict 
with what is presented in the body of the WP-QAPP.  



Text in Section 2.1 and Appendix A have been updated with additional details.  



26.  A sample size of 40 fish may not be adequate to determine typical home range and spatial and temporal patterns of 
smallmouth bass. The 2020 USGS study shows 40 fish tagged but only 36 tracked. Also, 25 of those fish moved 
upstream or downstream of the arrays, out of range of detection.  



Forty fish for an acoustic telemetry study is a typical sample size for this type of study and has been 
performed previously by USGS. The 2020 tracking study also targeted 40 fish and that sample size proved to 
show discernable trends in fish movement.  



27.  The field form is missing columns/spaces for weight, sex, eggs/gonads, and equipment/bait used.  The field form in Appendix B has been updated to include the weight parameter. Use of equipment/bait will 
also be noted.  



28.  The last figure provided in Appendix A is missing titles and legends. What do the red circles signify? Similar to other figures in the QAPP and appendix, the title for figure 3 is at the bottom of the page 
immediately below the image. As indicated in the title, acoustic receivers are denoted by red circles. The 
scale is provided within the body of the picture. No changes to the figure are made based on this comment.  



29.  When will a thorough review of the 2020 study data be completed – including review/analysis of 209 PCB congener 
data?  



USACE anticipates analysis of the 2020 fish tissue sampling results to be available for review in mid to late 
2022. This data analysis may incorporate the results of the 2022 sampling as well.  



30.  Did the 2020 study include analysis of 209 PCB congeners? If so, when will that data be available for review? If not, 
how will this 2022 study which includes 209 PCB congener analysis be comparable to 2020 data?  



PCB congener analysis was performed for the 2020 fish tissue. Per the final QAPP (August 2020), because 
ERDC was only able to quantify approximately 150 congeners, a subset of samples were sent to a 
subcontracted laboratory for full 209 analysis (with coelutions). ERDC’s results were provided previously in a 
data report. Results from the subcontracted laboratory are still undergoing data validation and will be 
publicly released once data validation is complete. The commercial lab contracted for the spring 2022 field 
effort will be able to quantify all 209 congeners (with coelutions).  



Oregon DEQ 



General Comments 



1.  Data Quality Objectives, 2020 Fish Sampling Work Plan and Response to Comments: The work plan and response to 
comments state that the primary purpose of the sampling effort is to update and reconfirm the original conceptual 
site model presented in the remedial investigation. Further statements are made that the “tissue data will be used 
to update site risks”, to “evaluate changes in COC concentrations over time” (RTC #12), and that an “evaluation of 
results will require a line of evidence approach assessing multiple media, including previous passive sampling 
efforts, these tissue studies, and future sediment collection.” (RTC #38)  



a. ERDC was able to quantify approximately 150 congeners, which also correspond with those congeners 
most commonly detected in environmental media. A subset of samples from the fall 2020 effort were also 
sent to a commercial laboratory for full 209 analysis (with coelutions), which will provide additional support 
regarding the level of accuracy ERDC’s analyses provide. For this upcoming spring sampling, a commercial lab 
capable of analyzing all 209 congeners (with coelutions) is contracted for the analysis.  
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a.) Data may not be available meet the objectives above, primarily because a complete list of PCB congeners 
was not analyzed as a part of the most recent effort for direct comparison to tissue concentrations 
measured in the remedial investigation. 



b.) DEQ believes the 2021 tissue report and USGS tracking report provide sufficient evidence that total PCBs 
originating from exposure to Bradford Island media is the primary risk driver (RTC #12) to all levels of the 
food web recently characterized (sediment, passive sampling results, clam, crayfish, and smallmouth bass). 



c.) Although only a subset of PCBs was analyzed and presented in the most recent tissue report, the relative 
ranking of total PCBs by sample location between the Bonneville Pool and Cascade Locks confirms the 
conclusion that Bradford Island is the primary source of total PCBs to the food chain. 



 
 



b. USACE believes fish tissue consumption is a notable risk exposure pathway that warrants additional 
characterization. However, prior to the current effort, there had been more than ten years since the previous 
tissue sampling event in 2008/2011. The results from the Fall tissue sampling help to understand the CSM and 
communicate risk. However, the subpopulation of smallmouth bass, and the associated tissue concentrations 
may differ in the spring due to differences in fish movement and water flow through the forebay. Sampling at 
this time will be used to support refinement of the CSM, provide a more robust dataset for comparison with 
historical data, communicate current conditions at the Site and inform future sampling efforts and baseline 
development. 
 
c. See response to b) above.  



c.  Data Quality Objectives, Spring 2022 Fish Sampling. Table 4, Project Quality Objectives: A section was added to 
include objectives around an evaluation of seasonal differences in bass tissue between Site and Reference. DEQ’s 
objectives for characterizing bass tissue and movement are to determine where primary fish exposure occurs and 
“to understand potential source areas for fish” (USACE, 2021). In terms of diet and habitat for smallmouth bass, the 
focus should be on the habitat areas and dietary source occupied during the majority of the lifecycle, not during 
spawning season when the fish are using different habitat for a short period of time, and when they are not 
expected to be feeding. Smallmouth bass habitat is primarily rock, boulder or gravel habitat with limited vegetation, 
which is not spawning habitat. It is therefore unclear how a fish sampling effort during spawning season will help 
meet these goals.  



a.) Spawning typically occurs mid-April to July, depending on water temperature (nest building and spawning 
occurs 12.8 - 21 degrees Celsius). Smallmouth bass spawn in shallow backwater or move into creeks or 
tributaries. The spring proposed scope of work is directly in line with this spawning period, and therefore 
catch and tracking will be more likely correlated with spawning behavior and not accurately reflect their 
exposure habitat and body burden. Bass do not feed during spawning periods (although they still may bite a 
fisherman’s line). This can be misleading in interpreting connections between exposure and tissue residues. 
Studies where this is a primary objective are therefore discouraged during this timeframe in order to avoid 
making inaccurate conclusions. See Habitat Suitability Information: Smallmouth Bass, FWS/OBS-82/10.36, 
September 1983.  



b.) Complications with length versus weight relationships due to gravid females can occur during this time. The 
sex of fish should be determined if possible, and gravid females noted. Both length and weight should be 
recorded.  



a. Comment noted. The goal of this study is to characterize spring season bass to see if contaminant body 
burdens are appreciably different from fall. This effort will also lend itself to providing a more robust dataset 
in the event that tissue concentrations are not statistically different between spring and fall sampling.  
 
b. length and weight of each fill will be recorded.  



Specific Comments 



1.  Bradford Island and Reference Sampling Locations:  
a. Smallmouth Bass: Fish collected in the Boat Rock, Picture Rock, and Cascades Island Zones were shown to spend 
time at Bradford Island or Goose Island, and therefore may contact site-related contamination.  
 
These fish cannot be considered from “a separate population than those bass impacted by contamination from 
Bradford Island” (Draft work plan and QAPP, Summer 2020 and Spring 2022, Table 4 PQOs).  
 
Revise Figure 1 and Associated Text in the Smallmouth Bass, Crayfish, and Clam Data Report, Oct. 2021 and Revise 
Figure 3 in the Draft Workplan with QAPP for Smallmouth Bass Acoustic Telemetry and Tissue Sampling for Spring 
2022 Spring Bass QAPP to exclude Picture Rock, Boat Rock, and Cascade Island areas from the population of fish 
considered exposed to a reference condition. Fish considered a separate exposure population (potentially 
reference) should focus on those that spent no time in Bradford or Goose Island Areas, which are fish collected on 
the North Shore of the Columbia River (Washington State). 
 



a. Comment noted. In order to maintain consistency with the previous sampling effort, the reference area will 
remain consistent from the previous sampling effort in fall 2020. This reference area was collectively agreed 
to with external technical reviewers. This reference location helps to concentrate resources and collection 
efforts in the area of interest. It was acknowledged prior to fall 2020 sampling that any background reference 
area will have issues with outier concentrations, and that statistical analysis could be used to address this 
concern. Based on the data collected in fall 2020, there does appear to be a subset of bass that potentially 
represent a background or ambient concentration for PCBs, with a break in concentrations that may be 
indicative of source contamination. Further statistical analysis of the data will help to confirm and refine this 
statement. 
 
 
b. comment noted. Clams were collected in two separate field efforts, with a Phase I reference offshore of 
the island, and a second collection effort during Phase II with a reference located upstream near Stevenson, 
Washington.  
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a. Based on the USGS report Behavior and Movement of Smallmouth Bass (Micropterus dolomieu) in the 
Forebay of Bonneville Dam, Columbia River, August-December 2020, smallmouth bass caught and released 
at Boat Rock were primarily found at Goose Island (84.9% of the time), with 0.2% detected anywhere at 
Bradford Island. “Tagged smallmouth bass spent the greatest percentage of time in their zone of release in 
all zones except the Boat Rock zone; the five smallmouth bass released in the Boat Rock zone moved to the 
Goose Island zone, where the stayed most of the time” (USGS, 2021).  



b. Fish caught and released at Cascades Island and North Bradford Island were found to spend time in both 
places. For fish released at Cascades Island, 1.3%, 5.8%, and 2.8% were found at East, North & South 
Bradford, respectively; for fish released at North Bradford, 22% were detected at Cascades Island.  



b) Clams: Smallmouth Bass, Crayfish, and Clam Data Report, Oct. 2021 and RTC: Reference locations for clams are 
too close to Bradford Island source areas to be considered “not impacted” by site contamination. Please revise 
associated text, tables, and figures (Figures 12 to 14).  



2.  Definition of Total PCBs, Smallmouth Bass, Crayfish, and Clam Data Report, Oct. 2021 and RTC: A subset of 153 of 
the 209 PCB congeners was analyzed in 2021. This may significantly underestimate total PCBs using 209 congeners. 
RTC #16 and RTC #27 indicates “a subset of samples will be sent to a commercial lab capable of analyzing all 209 
congeners by EPA Method 1668 to ensure no congeners are being missed”. As mentioned in RTC #20, detections of 
PCB dioxin-like congeners are also of concern. DEQ would like to review the results of total PCBs by 209 congeners. 
Provide an update of this analysis and a schedule for the presentation of results.  
 



a.) Section 4.2, Comparison with Historical Data 2021 Tissue Report: Modify this section to remove statements 
that “the average tissue concentration in fish collected in 2020 was 17 times lower than those collected in 
2008/2011, over an order of magnitude” and “similarly, the maximum total PCB concentration observed in 
2020 was 16 times lower than the maximum observed in 2008/2011”. 



b.) Modify Table 4-6 and Graph 4-1 to state that these total PCB results are not directly comparable. This 
information is misleading. The 2020 data is describing total PCBs by 153 congeners, and the 2008/2011 
calculated total PCBs by 209 congeners. These values are not directly comparable to support conclusions 
regarding changes in concentration over time. 



c.) Provide lipid normalized analytical results for all analytes for individual samples, as this will be an important 
normalizing factor for any statistical analysis. Lipid content in smallmouth bass collected in 2020 ranged 
from 1.22% to 8.33%, which indicates the importance of making lipid adjustments before comparing 
concentrations. 



 



a. Comment noted. ERDC was able to quantify approximately 150 congeners, which also correspond with 
those congeners most commonly detected in environmental media. A subset of samples from the fall 2020 
effort were also sent to a commercial laboratory for full 209 analysis (with coelutions), which will provide 
additional support regarding the level of accuracy ERDC’s analyses provide. USACE believes the statement is 
accurate.  
 
b. see response to a) above.  
 
c. Comment noted. Lipid normalization will be used in the data analysis 



3.  Data Requests:  



a. Provide Google kmz files for the sample maps for import into Google Earth from the Smallmouth Bass, Crayfish, 
and Clam Data Report, October 2021, and the USGS report Behavior and Movement of Smallmouth Bass 
(Micropterus dolomieu) in the Forebay of Bonneville Dam, Columbia River, August-December 2020.  



b. Provide electronic data for individual fish movement collected in the USGS study.  



c. Provide electronic data (Excel) as a part of the Final Data Report for the Spring 2022 sampling (Section 4.2).  



These data will be provided as separate deliverables from this response to comments. 



4.  Lipid Normalization, 2021 Tissue Data Report and Spring 2022 work plan and QAPP: Lipid-normalized dioxin data: 
Measures of chemical bioaccumulation by fish may be used to assess differences in bioaccumulation between 
locations. Due to their hydrophobic characteristics, PCBs and other analytes of concern in these studies tend to 
accumulate in lipid-rich tissues. Because lipid content can vary significantly by the size and species of fish, methods 
used to directly compare the bioaccumulation between locations must consider normalization for lipid content 
before statistical comparisons can be made.  



Comment noted. Lipid normalization will be used in the data analysis.  
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5.  Juvenile versus Adult Smallmouth Bass (USACE, 2021 report and future Spring 2022 work plan and QAPP): Juvenile 
fish represent a different population than adults because of differences in habitat and diet, and should not be 
included in the dataset of adult fish (e.g., smallmouth bass samples SB2001 and SB2002, USACE, 2001).  



Comment noted.  



6.  Spring 2022 work plan and QAPP, Section 1.5: The text indicates that “sample collection in the Boating Restriction 
Zone (BRZ) is limited to the months of September to 10 April.” Please provide a map of the BRZ in the work plan, 
and indicate which areas will not be available for sampling as a part of this work plan. The BRZ is a primary 
collection area of concern around Bradford Island. It is unclear from this workplan how much of the sampling will 
be completed by this date.  



Sampling in the BRZ will be performed prior to April 10th, which spill commences. The intent is to collect 40 
fish for chemical analysis and a subset of fish for acoustic telemetry.  
 
The BRZ is the portion of the forebay west of the eastern tip of the Island and Boat Rock.  
 
 



7.  Spring 2022 work plan and QAPP, Table 3: The laboratory name is TBD. Specifics on laboratory detection limits and 
reporting limits are needed for evaluation.  



Additional laboratory information has been added to the QAPP.   



8.  Spring 2022 work plan and QAPP, Section 2.1.1: Appendix A includes the plan for implementing the tissue sampling 
and telemetry efforts. Confirm that relevant information such as powerhouse and spillway discharge times and 
rates will be reported during the tissue sampling period and telemetry monitoring.  



USACE will include information related to powerhouse and spillway discharge times and rates. 



9.  Spring 2022 work plan and QAPP, Section 5.3: Explicitly define the qualifier for EMPC.  A definition of EMPC and how data will be treated is provided in Section 3 and in Section 5.3.  



10.  Analysis of Bass Stomach Contents:  



a. In the response to comment #10 on the 2021 Data Report, it is indicated that smallmouth bass stomach contents 
will be archived and submitted for chemical analysis when additional funds become available. Provide an update on 
this analysis.  



b. In the 2022 Spring work plan and QAPP, the text states (in Section 2.1.2) that stomach contents will be removed 
via gastric lavage, but it is not clear if analysis of the stomach contents will occur. Clarify that analysis of stomach 
contents will occur. DEQ notes that masses smaller than 40 grams could be analyzed, or the stomach contents of 
nearby fish could be composited.  



a.  Stomach contents are still being held on archive. However, minimal mass was collected for each individual 
stomach content sample. As such, USACE did not decide to run chemical analysis on any of those samples.  
 
b.  Text added to Section 2.1.2 stating stomach contents will be archived and potentially analyzed at a later 
date. USACE will consider compositing stomach content for this spring effort to help achieve sufficient mass.  



11.  Sculpin Analysis: In the response to comment #11, #13, and #43, it is indicated that if sculpin were collected, they 
would be archived and submitted for chemical analysis when additional funds become available. Provide an update 
and a schedule for this analysis.  



Sculpin are still being held on archive. Only 15 sculpin were collected during the fall 2020 sampling effort. 
Given the small sample size, USACE elected to not perform chemical analysis on sculpin. If sculpin are 
collected during the spring 2022 effort, they will be retained and archived.  



12.  Non-PCB COCs: DEQ remains concerned with the use of EPA Method 8081 for the analysis of pesticides given co-
located detections of PCBs. Achievement of detection limits adequate for assessment is not the only goal; we also 
want to ensure proper chemical identification for co-eluting compounds. Non-PCB COCs like pesticides are 
confirmed to be present based on previous tissue sampling and the most recent soil results for the sandblast area 
soils.  
 
a. Because this comment was not incorporated in the 2020 sampling plan, provide the full analytical dataset to DEQ 
so this uncertainty can be assessed by the DEQ laboratory.  



b. For the spring 2022 analysis, analyze all fish according to the remedial investigation QAPP using EPA Method 
1699.  



a. The dataset will be provided as a separate deliverable from this response to comments. 
 
b. Based on the results of the fall 2020 sampling event, detection limits for organochlorine pesticides using 
Method 8081 were sufficiently low to meet the study objectives and additional cleanup steps performed by 
the laboratory helped to reduce PCB interference.  
 
Columns have been added to Table 5 indicating the SLV for subsistence fishers and CTLs/ATLs for ecological 
receptors. All DLs are below the SLVs and CTLs/ATLs for all contaminants except for the human health SLV for 
dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 0.9 µg/kg, respectively) are only slightly elevated above 
the human health SLV 0.72. 



U.S. Fish and Wildlife Service 
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1.  The work plan (page 14) states that "This field effort for spring of 2022 is intended to provide information on 
potential seasonal variability in tissue chemical concentrations and movement."   It is not clear from the data 
quality objectives (DQOs) or text how this objective will be met, or how many samples would need to be collected 
or seasons would need to be sampled to clearly identify trends.  Identifying seasonal variations with just two season 
worth of data will be difficult to achieve due to multiple sources of variation that will affect chemistry data.   



Comment noted. USACE believes fish tissue consumption is a notable risk exposure pathway that warrants 
additional characterization. However, prior to the current effort, there had been more than ten years since 
the previous tissue sampling event in 2008/2011. The results from the Fall tissue sampling help to understand 
the CSM and communicate risk. However, the subpopulation of smallmouth bass, and the associated tissue 
concentrations may differ in the spring due to differences in fish movement and water flow through the 
forebay. Sampling at this time will be used to support refinement of the CSM, provide a more robust dataset 
for comparison with historical data, communicate current conditions at the Site and inform future sampling 
efforts and baseline development. 
 
Analyzing fish tissue samples during a spring collection effort will provide a strong representation of the 
concentration range and potential variability present in bass. This collection effort will also serve as a valuable 
data point for future monitoring efforts.   



2.  Has a data quality assessment been conducted on the previous smallmouth data set?   This would help determine if 
variability in samples was adequately characterized and if the number of samples for this proposed data set is 
representative (i.e., help refine the power curves established previously). 



An additional power analysis is provided as an appendix to this current QAPP to address the specific 
objectives of the seasonal sampling and incorporates the variability seen in the fall 2020 sampling.  
 



3.  Since smallmouth bass spawn around May, it may be important to sex fish and note reproductive condition.  Spent 
females may have eliminated some lipophilic compounds such as PCBs along with the eggs, and this could add a 
source of variation especially if you collect and compare spent females vs females still holding eggs.  This would also 
make it more difficult to identify seasonal variation. 



While USACE agrees that sex and presence of eggs/mature gonads could play a factor in the chemical body 
burden associated with seasonal variability, it is important to not puncture/cut fish samples in the field prior 
to conducting chemical analysis (due to the increased potential for material loss from the sample). While 
information on sex and presence of eggs would help to illustrate    



4.  It seems the line between reference and target areas in Figure 3 overlap more than desired, as fish may be moving 
around more pre- or during spawning.  A more distinct separation between reference and target areas may be 
warranted. 



In order to maintain consistency with the previous sampling effort, the reference area will remain consistent 
from the previous sampling effort in fall 2020. This reference area was collectively agreed to with external 
technical reviewers. This reference location helps to concentrate resources and collection efforts in the area 
of interest. It was acknowledged prior to fall 2020 sampling that any background reference area will have 
issues with outlier concentrations, and that statistical analysis could be used to address this concern. Based 
on the data collected in fall 2020, there does appear to be a subset of bass that potentially represent a 
background or ambient concentration for PCBs, with a break in concentrations that may be indicative of 
source contamination. Further statistical analysis of the data will help to confirm and refine this statement.  



5.  The work plan notes that "Organochlorine pesticides were identified for analysis in tissue based on concentrations 
in bass tissue that contributed a notable fraction to overall risk. However, there is uncertainty if the elevated 
concentrations are attributable to site exposures or the result of matrix interferences during analysis.  As such, 
analysis for organochlorine pesticides for this field effort will help to confirm its role in risk."   The analysis for 
organochlorine pesticides should be conducted using high resolution methods to better resolve matrix 
interferences, attain desired detection limits, and avoid problems observed in the past when high resolution 
methods were not used.  



Based on the results of the fall 2020 sampling event, detection limits for organochlorine pesticides using 
Method 8081 were sufficiently low to meet the study objectives and additional cleanup steps performed by 
the laboratory helped to reduce PCB interference.  
 
Columns have been added to Table 5 indicating the SLV for subsistence fishers and CTLs/ATLs for ecological 
receptors. All DLs are below the SLVs and CTLs/ATLs for all contaminants except for the human health SLV for 
dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 0.9 µg/kg, respectively) are only slightly elevated above 
the human health SLV 0.72. 



6.  Table 4: 
Problem statement:  More information should be added here (or in the text) regarding why these questions are 
important.  From past bass and other data, we know that tissues at or near Bradford Island are elevated.  A key 
data gap remains regarding how the bass are being exposed to PCBs, and how remediation would best get those 
numbers down.   Are the questions listed here more important than finding out how the bass are exposed, or will 
help to answer that question? The questions posed here may be helpful but less relevant in getting to remediation 
of the site, so it would be good to pose questions relevant to remediation potential.  Also, alternative actions 
should be described in this section.  What actions will be taken if the answer to a question is yes?  What actions will 
be taken if the answer to a question is no?  This is a good way to help decide whether the question is important, 
because if the actions planned to be taken do not matter that much then maybe the question need not be asked. 



Additional text was added to Section 1.3.1 to provide context and importance for this sampling effort.  
 
Regardless of the tissue results from this spring sampling effort, USACE has already confirmed that 
unacceptable risk is present, including through consumption of bass. Remedial action will be required, but the 
formulation of those alternatives will not be developed until the feasibility study. While alternative action 
cannot be formulated in the QAPP, these study questions are relevant in order to understand the CSM and 
communicate risk. Sampling at this time will be used to support refinement of the CSM, provide a more 
robust dataset for comparison with historical data, communicate current conditions at the Site and inform 
future sampling efforts and baseline development. 
 



7.  Table 4: Sample size is supported by the statistical analysis performed in support of the fall 2020 sampling effort 
(QAPP, 2020). An updated statistical analysis is also provided specific to the seasonal comparison and recent 
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The information inputs in step 3 should also address measurements and media to be sampled and evaluate the 
usability of existing data along with an evaluation to see if the data fall within the range expected based on the 
conceptual site model.  The inputs should also provide the justification of sample sizes, action levels (and basis for 
levels), detection limits required, control criteria, precision required (relative standard deviation) and accuracy 
required (percent recovery) and their acceptable limits. 



range of concentration seen in fall 2020 bass. Relevant screening levels and associated DLs/RLs are provided 
in Table 5. Section 5.4 contains information related to precision, accuracy, and steps to assess the overall 
usability of the data.  



8.  Table 4: 
Thought should be given in step 4 to defining the smallest, most appropriate subsets of the population or 
subpopulations for which decisions will be made, and establishing an exposure unit or area corresponding to the 
area where receptors derive majority of exposure, or a remediation unit or area which has been determined to be 
most cost-effective area for remediation.  The target areas appear to be more like exposure areas, but has though 
been given as how these areas might be used in remediation? 



The study design already designates the northern shoreline of Bradford Island as a targeted collection area 
due to the likely exposure to contamination for bass. It is not practical to further subdivide this exposure area 
further for bass collection. However, other areas separate from the northern shoreline of Bradford Island will 
rely on clams, crayfish, and sediment to identify more refined areas of potential exposure and subsequent 
remedial action.   
 
 



9.  Table 4: 
Step 5 should clearly identify action levels used in the comparison or how action levels will be derived.  For 
instance, a description of how tissue data will be compared to reference values, or how PCBs will be compared to a 
threshold value (and how that threshold value will be derived) should be outlined here. 



In order to ensure DLs and RLs are at acceptable levels, columns have been added to Table 5 indicating the 
SLV for subsistence fishers and CTLs/ATLs for ecological receptors. All DLs are below the SLVs and CTLs/ATLs 
for all contaminants except for the human health SLV for dieldrin. DLs for alpha-BHC and delta-BHC (0.88 and 
0.9 µg/kg, respectively) are only slightly elevated above the human health SLV 0.72. 
 
Action levels to guide remedial action are presented in the baseline risk assessments and will be used to 
guide risk management decisions and remedial action.  



10.  Table 4: 
Step 6 should also include specifying error tolerances (specifying tolerable limits on decision errors limits 
uncertainty in the data).  This should be where variability of each contaminant of concern is defined, as well as the 
decision errors and consequences of errors.  The U.S. Environmental Protection Agency has very good guidance on 
how to do this step and why this approach is helpful. 



The acceptable limits for performance and acceptance criteria are defined in the DoD QSM for many analyses, 
and if not defined there, the laboratory’s method limits are used. This was added to Section 5.4.1 and is also 
present in Section 5.4.2. UFP-QAPP Worksheet 12 Measurement Performance Criteria information has been 
added as an appendix. 
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1. PROJECT MANAGEMENT AND OBJECTIVES 



1.1. Project Organization, Responsibilities and Authority  



The Project Delivery Team (PDT) for this Work Plan with Quality Assurance Project Plan (WP-QAPP) 



includes members from the US Army Corps of Engineers (USACE) Portland and Seattle Districts as well 



as the US Geological Survey (USGS).  



The project team provides the overall framework for the data collection approach by defining project 



objectives and data quality requirements, and ensuring that they are met during the execution of the 



project. USACE will obtain technical feedback from appropriate state and federal agencies and tribes and 



during ad hoc technical working group meeting(s), as needed. The roles of the project team members are 



described further in this section. Organization of the project is presented in Figure 1 and Table 1.  



 



Figure 1. Project Organization Chart 
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Table 1. Project Organization and Distribution List 



Personnel Contact Information Title 



USACE 



Chris Budai 



333 SW 1st Ave 



Portland, OR 97204 



Phone: 503-808-4725 



Email: christine.m.budai@usace.army.mil 



Project Manager 



Bill Gardiner 



4735 E. Marginal Way S 



Seattle, WA  98134 



phone: 206-764-3322  



William.W.Gardiner@usace.army.mil 



Senior Technical Support 



Alison M. Suess, Ph.D. 



 



4735 E. Marginal Way S 



Seattle, WA  98134 



phone: 206-764-3264  



alison.m.suess@usace.army.mil 



 



Project Chemist  



 



Toby Kock 



5501A Cook-Underwood Rd 



Cook, WA 98505 



Phone: 509-538-2915 



tkock@usgs.gov 



Field Lead for USGS 



 



Gabriel Hansen 



5501A Cook-Underwood Rd 



Cook, WA 98505 



Phone: 509-538-2915 



ghansen@usgs.gov 



Alternate Field Lead for USGS 



Kristen Kerns 



4735 E. Marginal Way S 



Seattle, WA  98134 



phone: 206-764-3474  



Kristen.kerns@usace.army.mil 



Technical Lead/Field Lead for 



USACE 



 



1.1.1. Communication Pathways 



Communication is a key to the success of this project. Communication pathways describe the points of 



contact for resolving sampling and analysis problems, for distributing data to users, soliciting concurrence 



and obtaining approval between project personnel and contractors. Communication pathways are 



summarized in Table 2. 
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Table 2. Communication Pathways 



Communication Driver Responsible Entity 
Name 



Phone Number 



Procedure 



(timing, pathway, etc.) 



USACE management for this 



project 



Overall direction and Point of 



Contact for public 



 



Project Manager 



 



Chris Budai 



503-808-4725 



Assures that the overall direction 



of the project is consistent with 



USACE guidance 



Liaison with the Public 



QAPP approval 



 



Technical Lead 



 



Kristen Kerns 



206-764-3474 



Coordinates with Project Manager, 



Project Lead, Chemist and Field 



Lead on project technical issues 



Schedule, budget and technical 



issues 



Reports to USACE PM regarding 



schedule, budget, and technical 



issues 



Changes to schedule and 



budget 



Notifies USACE PM of significant 



changes in execution or schedule 



Oversight of final report 



Provides coordination among 



team members  



Ensures compliance with Site 



USGS Safety Plan and JHA (or 



another USACE representative) 



Delivery of samples to 



laboratory (or another USACE 



representative) 



 



Oversee USACE writing of final 



report and distribution to reviewers 



Provides input to QAPP and data 



reports 



Briefs field team on JHA and 



documents noncompliance 



Coordinates with Project Chemist 



and laboratory for sample delivery 



 



Writes QAPP with input from 



technical team members. 



 



Laboratory and data validation  



 Project Chemists 



 



Alison M. Suess, Ph.D. 



206-764-3264 



 



 



Oversees writing of QAPP and Job 



Hazard Analysis (JHA) and 



ensures revision approval within 



agreed timeframe 



Oversees laboratory work 



Writes data validation report  



Provides laboratory and data 



validation components of QAPP  



Provide direction to field teams 



on sample collections 



Sampling activities summary 



 



Field Lead 



Toby Kock / Gabe Hansen 



 



Kristen Kerns 



 



Daily communication with team 



members during sampling events 



Documents all field activities in 



Final Monitoring Report 



Coordinates with Project Chemist  



 



 



1.1.2. USACE Personnel Responsibilities and Qualifications  



USACE Project Manager  
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The project manager (PM), Chris Budai, is responsible for the execution of the scope, schedule, and 



budget for the Bradford Island project. She is the primary POC for communications with stakeholders. 



The USACE PM also has the authority to stop work of USACE staff. The USACE PM is the primary 



document controller for the WP. 



USACE Technical Lead 



The Technical Lead, Kristen Kerns, will oversee all activities of the USGS and USACE PDT, including 



quality assurance reviews, and maintain regular coordination to ensure adequate and timely flow of 



information for all work. The technical lead, or another USACE representative in the field, will serve as 



the site safety and health officer (SSHO) for this effort and coordinate daily field safety briefings. 



USACE Project Chemists 



The Project Chemist, Alison M. Suess, Ph.D. is directly responsible for laboratory coordination and 



matters related to chemistry. They are responsible for providing additional guidance to the Field Sampling 



Lead (Toby Kock / Gabe Hansen) in any matters relating to sampling, project chemistry and data quality.  



Field Sampling Lead/Site Health and Safety Officer 



Toby Kock/Gabe Hansen (USGS) and Kristen Kerns (USACE) are the designated field sampling leads. 



They are responsible for coordinating the sampling with relevant Bonneville Project staff and execution 



of sampling. They may communicate directly with the PM, Technical Lead, and Project Chemists as 



needed during the field sampling event. 



Special Training Requirements and Certifications 



Project staff shall be qualified to perform their assigned jobs. Field sampling personnel conducting or 



monitoring sampling activities are to be trained by the field sampling lead in accordance with established 



USACE protocols. 



Field Staff 



All project staff participating in on-site field activities shall have current HAZWOPER training in 



accordance with 29 Code of Federal Regulations (CFR) Part 1910.120, or be directly supervised by 



personnel with current HAZWOPER training.  The technical lead and/or field sampling lead has 



HAZWOPER training in accordance with the same standard as well as a current certification in first aid 



and CPR. All field personnel responsible for packing and shipping samples using dry ice also have 



training and certification in accordance with 49 CFR 172.704 and the IATA Dangerous Goods regulation.  



 



 



Laboratory Contact 
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The analytical laboratories and applicable information that will be used for this project are listed below. 



In Table 3.  



Table 3. Analytical Laboratories, Contacts, and Analyses 



Lab Name 



and Sample 



Type 



Lab Address POC Contact Info Role  



Eurofins 



Lancaster 



Laboratories 



Environmental 



Testing LCC 



 



Bass and Bait 



Samples 



2425 New Holland Pike 



Lancaster, PA 17601 
Tim Witrzek 847-324-3320 



Federal 



Program 



Manager, 



Prime 



Contractor, 



EMT  



 



1.1.3. External Technical Review Personnel Responsibilities and Qualifications  



State and federal agencies and tribes represent their respective agencies and provide technical review of 



the QAPP. 



1.2. Project Planning 



1.2.1. Project Planning (Scoping) 



Several planning meetings were held within USACE and with external technical reviewers during 



development of the initial sampling effort for bass in fall 2020 as well as this subsequent sampling effort. 



Topics discussed in those meetings include: 



• Schedule 



• Sampling Design and Data Collection 



• Analytes  



The outcomes of the meetings are documented by incorporation into the initial WP-QAPP supporting the 



fall 2020 sampling effort and again in this WP-QAPP.  



1.2.2. Problem Definition, Site History, and Background 



USACE conducted a Remedial Investigation and draft Feasibility Study for the in water portion of 



Bradford Island, known as the River Operable Unit (OU), in accordance with the Comprehensive 



Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 Executive Order 12580. 



As part of the Feasibility Study process, USACE conducted a baseline risk assessment, which found 



unacceptable risk to human health and the environment from exposure to PCB contaminated sediment in 



the River OU.  



Field efforts performed between 2006 and 2011 in support of the Remedial Investigation sampled 



smallmouth bass and found elevated levels of PCBs in some of these fish. PCBs in crayfish tissues from 
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the Site were also elevated, relative to the reference area. During the feasibility study, USACE conducted 



supplemental passive porewater sampling and sediment trap deployment in 2017 and 2018. This sampling 



effort included underwater video survey, with underwater images of the river bottom along the northern 



shoreline of Bradford Island showing minimal sediment and large cobbles and boulders. This lack of 



sediment raised concern regarding the continued presence of contaminated sediment and the validity of 



the CSM developed in support of the FS. Subsequently, USACE began collecting data to update the CSM 



for the River OU. The intent of this data is to help inform the current site conditions for the River OU to 



aid in development of remedial action alternatives in the feasibility study 



In 2020, USACE conducted additional in-situ porewater sampling to better understand the location of 



potential primary source contamination along the northern shoreline of Bradford Island. As part of the 



reevaluation and update to the CSM, tissues of fish and invertebrates are being sampled for chemical 



analysis. Bass represent an important resident prey species for human health via the fish ingestion 



pathway.  



This QAPP provides the approach and methods for sampling and analysis of bass. Smallmouth bass tissue 



and tracking efforts were completed in fall of 2020. This field effort for spring of 2022 is intended to 



provide information on potential seasonal variability in tissue chemical concentrations and movement of 



smallmouth bass. Seasonal variability for several parameters, including overall body mass, relative liver 



mass, lipid content, and the reproductive life cycle is a documented occurrence for smallmouth bass in the 



Columbia River (Rose, et.al., 2013). Smallmouth bass are semi-dormant during the winter when water 



temperatures are low. As temperatures increase during the spring, feeding and migration increase. These 



factors could reasonably be anticipated to influence chemical body burden in smallmouth bass near 



Bonneville Dam. The intent of this sampling effort is to mirror the previous methods and analyses 



performed in the fall of 2020 and associated QAPP (USACE, 2020) to allow for this seasonal 



comparison.  



USACE has contracted with the USGS to collect smallmouth bass samples for tissue analysis and tagging 



and to evaluate the movements of smallmouth bass near Bonneville Dam using acoustic telemetry.  



 



1.3. Project Quality Objectives and Measurement Performance Criteria 



1.3.1.  Development of Project Quality Objectives Using the Systematic Planning Process  



Project Quality Objectives (PQOs) are developed through the systematic planning process as described in 



the UFP-QAPP Guidance. PQOs specify the type, quantity, and quality of data needed to ensure that 



project data can be used for the intended purpose to answer specific environmental questions, support 



environmental decisions, and determine technical activities that will be conducted. The PQOs developed 



for this project are described in Table 4.  



The overall goal of this tissue collection effort and telemetry is to update and confirm the conceptual site 



model presented in the Remedial Investigation. Smallmouth bass tissue and tracking efforts were 



completed in fall 2020. This field effort for spring of 2022 is intended to provide information on potential 



seasonal variability in tissue chemical concentrations and movement of smallmouth bass. The intent of 



this sampling effort is to mirror the previous methods and analyses performed in the fall of 2020 and 



associated QAPP (USACE, 2020) to allow for this seasonal comparison. The results of this data will be 
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looked at comprehensively with other data associated with clam tissue, passive sampling, and future 



sediment sampling. This data may be used to update the risk assessment and provide current risk 



communications to tribal and recreational fishers in the area. The intent is not to redo the baseline risk 



assessments but supplement the dataset to reflect current conditions.  



The analytes for tissues were selected based on their high contribution to Site risks. PCBs provide a direct 



indication of historical contamination at Bradford Island from the disposal of PCB containing 



transformers. PCB contamination has historically been identified in every sampled media at the site and 



also contributes a majority of risk to both ecological and human health receptors. Organochlorine 



pesticides were identified for analysis in tissue based on concentrations in bass tissue that contributed a 



notable fraction to overall risk. However, there is uncertainty if the elevated concentrations are 



attributable to site exposures or the result of matrix interferences during analysis. As such, analysis for 



organochlorine pesticides for this field effort will help to confirm its role in risk. Lastly, mercury is 



ubiquitous at elevated concentrations throughout this portion of the Columbia River. However, given 



previous industrial activities as the site and associated risk, current mercury concentrations will be 



evaluated as part of this effort. The goal of this study is not to decern which factors influence contaminant 



body burden, but rather to determine if spring conditions influence body burden of the spring 



subpopulation. Should the spring dataset prove to be statistically similar to the fall dataset, these two 



sampling efforts will collectively contribute to a larger dataset that can further assist in site 



characterization and risk communication.  



PQOs one through three are identical to the PQOs in the QAPP for the smallmouth bass sampling effort 



that took place in the fall of 2020 (USACE, 2020). PQOs four and five unique to this QAPP, aimed at 



understanding seasonal differences between the spring and the fall between tissue concentrations (PQO-4) 



and movement patterns (PQO-5) for smallmouth bass. All statistical analysis will rely on use of ProUCL 



statistical software, Version 5.1.       
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Table 4. Project Quality Objectives 



Step 1: 



State the Problem 



Step 2: 



Identify the Goals of 



the Study 



Step 3:  



Identify Information Inputs 



Step 4:  



Define the Boundaries of 



the Study 



Step 5: 



Develop the 



Analytic Approach 



Step 6: 



Specify Performance or 



Acceptance Criteria 



Step 7:  



Develop the Detailed Plan 



for Obtaining Data 



 



1) Are there any significant 



differences in River OU 



(Site) bass concentrations 



relative to reference 



concentrations? 



Evaluate differences 



between tissue 



concentrations at the 



Site versus reference 



area. 



 



Understand site 



concentrations and 



magnitude of impacts 



from the site relative 



to concentrations 



representative of un-



impacted receptors.   



 



Update and reconfirm 



conceptual site model. 



 



The evaluation will use results from the 



analysis of samples collected in the Site and 



analysis of samples representative of 



reference concentrations. 



 



Reference concentrations for bass will be 



determined by fish collected near Bonneville 



Dam that are from a separate population than 



those bass impacted by contamination from 



Bradford Island. Bass collected from previous 



sampling efforts (2011 and earlier) that 



represent reference population concentrations 



will also be compared. Information from other 



sampling efforts for bass in the Columbia 



River may also be considered.    



 



 



Tissue samples will be 



analyzed for the analytes of 



interest.  



 



For bass, sample locations 



will focus on the northern 



shoreline of Bradford Island, 



Goose Island, and the 



Forebay up to RM 147.  



 



 



Statistical 



comparison between 



Site versus reference 



value(s) to 



determine 



significant 



differences.   



 



Visual evaluation of 



data and statistical 



outlier test.  



 



 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 



2) Are there any changes in 



tissue concentrations for 



bass collected from the Site 



over time? 



 Evaluate changes in 



tissue concentrations 



of target analytes at 



the Site for bass and 



crayfish collected 



during 2006 (Site), 



2007/2008 (reference), 



and 2011 and tissue 



collected in 2020. 



 



Confirm current 



conditions relative to 



previous information 



in order to update the 



conceptual site model.  



The evaluation will use results from the 



analysis of samples collected in the Site in 



2020 relative to samples collected between 



2006 and 2011. Potential temporal changes 



for the reference concentrations/area will also 



be assessed.   



Tissue samples will be 



analyzed for analytes of 



interest. 



 



Sample locations will focus 



on the Site and reference 



concentrations/area. 



 



Historic data includes 



collection efforts in 2006 



(Site), 2007/2008 



(reference), and 2011 



relative to the 2020 sampling 



effort. 



Statistical 



comparison for data 



collected over time, 



both RI and post RI 



data. 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 



3) Where are bass 



potentially exposed to PCB 



contaminated sediment in 



the Site? How do bass move 



through different parts of the 



Site? How do bass move 



between different areas of 



the site, including the north 



shore of Bradford Island and 



Goose Island? 



Evaluate movement of 



bass as an indicator of 



where PCB exposure 



may occur.  



 



 



The evaluation will use results from acoustic 



telemetry of approximately 40 smallmouth 



bass tracked in the Site. 



Bass within the Site will be 



tracked with acoustic 



telemetry. 



 



Initial capture locations for 



tagging will be focused in 



the Site. 



Telemetry data 



analyzed using SAS 



Statistical Software. 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 
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Step 1: 



State the Problem 



Step 2: 



Identify the Goals of 



the Study 



Step 3:  



Identify Information Inputs 



Step 4:  



Define the Boundaries of 



the Study 



Step 5: 



Develop the 



Analytic Approach 



Step 6: 



Specify Performance or 



Acceptance Criteria 



Step 7:  



Develop the Detailed Plan 



for Obtaining Data 



 



4) Are there seasonal 



differences in bass tissue 



concentrations at the Site 



and Reference Area? 



Evaluate potential 



seasonal differences 



between tissue 



concentrations at the 



Site and reference area 



during the spring 



relative to 



concentrations from 



the previous sampling 



effort in August and 



September 2020.  



 



The evaluation will use results from the 



analysis of samples collected in the Site and 



analysis of samples representative of 



reference concentrations. Additional variables 



including length, weight, and lipid content 



will be accounted for.  



 



Reference concentrations for bass will be 



determined by fish collected near Bonneville 



Dam that are from a separate population than 



those bass impacted by contamination from 



Bradford Island. Bass collected from previous 



sampling efforts (2011 and earlier) that 



represent reference population concentrations 



will also be compared. Information from other 



sampling efforts for bass in the Columbia 



River may also be considered.    



Tissue samples will be 



analyzed for the analytes of 



interest.  



 



For bass, sample locations 



will focus on the northern 



shoreline of Bradford Island, 



Goose Island, and the 



Forebay up to RM 147.  



 



 



Statistical 



comparison between 



fall versus spring 



value(s) to 



determine 



significant 



differences.   



 



Visual evaluation of 



data and statistical 



outlier test.  



 



 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 



5) Are there seasonal 



differences in movement of 



bass through different parts 



of the site? Does seasonal 



variability impact how bass 



move between different 



areas of the site, including 



the north shore of Bradford 



Island and Goose Island? 



Evaluate movement of 



bass as an indicator of 



where PCB exposure 



may occur during the 



spring relative to 



previous sampling 



conducted in August 



and September 2020.   



The evaluation will use results from acoustic 



telemetry of approximately 40 smallmouth 



bass tracked in the Site. 



Bass within the Site will be 



tracked with acoustic 



telemetry. 



 



Initial capture locations for 



tagging will be focused in 



the Site. 



Telemetry data 



analyzed using SAS 



Statistical Software. 



See Data Usability 



Assessment (Section 5.1). 



See Sampling Design, 



Location, and Methods 



(Sections 2.1). 
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Table 5. Sample Locations, Media, Methods, Analytes of Interest, and Detection and Reporting Limits 



Sample 



Locations 



and 



Media 



Method Analytes 
Tissue 



DL 



Tissue 



RL 



SLVs for 



Subsistence 



Fishers1 



CTLs 



for Fish  



& 



Shellfish  



Exposed 



to  



Bass 



Tissue1 



ATLs for 



Individual 



Birds 



Exposed 



to Bass 



Tissue1  



ATLs for 



Individual 



Mammals 



Exposed 



to Bass 



Tissue1 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



PCB 



Congeners, 



EPA 1668C  



 



209 PCB congeners 



(µg/kg) 



0.001-



0.00907 



0.001-



0.096 
0.57 430 35 880 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



Organochlorine 



Pesticides, 



EPA 8081 



 



2,4'-DDD (µg/kg) 0.660 3.40 3.4 54 13 580 



2,4'-DDE (µg/kg) 0.660 3.40 3.4 54 13 580 



2,4'-DDT (µg/kg) 0.660 3.40 3.4 54 13 580 



4,4'-DDD (µg/kg) 0.660 3.40 3.4 54 13 580 



4,4'-DDE (µg/kg) 0.660 3.40 3.4 54 13 580 



4,4'-DDT (µg/kg) 1.58 3.40 3.4 54 13 580 



alpha-BHC(µg/kg) 0.340 1.70 0.72 NA NA NA 



beta-BHC (µg/kg) 0.880 2.00 0.72 NA NA NA 



delta-BHC (µg/kg) 0.900 2.00 0.72 NA NA NA 



gamma-BHC 



(µg/kg) 0.420 1.66 
0.72 NA NA NA 



alpha-Chlordane 



(cis) (µg/kg) 0.340 1.70 
3.3 60 1,200 3,300 



gamma-Chlordane 



(trans) (µg/kg) 0.500 1.66 
3.3 60 1,200 3,300 



Dieldrin (µg/kg) 0.660 3.40 0.072 260 44 150 



Endosulfan I 



(µg/kg) 0.440 1.66 
NA NA NA NA 



Endosulfan II 



(µg/kg) 2.20 4.60 
NA NA NA NA 



Endrin (µg/kg) 1.36 3.40 NA NA NA NA 



Endrin Aldehyde 



(µg/kg) 0.660 3.40 
NA NA NA NA 



Methoxychlor 



(µg/kg) 3.60 13.4 
NA NA NA NA 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



Mercury, 



EPA 7471 



 



Mercury  



(mg/kg) 
0.025 0.06 0.049 0.088 0.074 0.12 



Site and 



Reference 



Area Bass 



Tissue; 



Bait 



Total Lipids, 



Sulfo-



Phospho-



Vanillin 



Colorimetric 



Method (Van 



Handel 1985)  



Total Lipids 0.05% 0.2% NA NA NA NA 
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1. DEQ 2007. Guidance for Evaluation of Bioaccumulative Chemicals of Concern in Sediment. Final. January 31 (see Appendix 



J in the RI [URS. 2012. Upland and River Operable Units Remedial Investigation Report. Bradford Island, Bonneville Dam 



Forebay, Cascade Locks, Oregon. June]).  



ATL=Acceptable Tissue Level 



CTL=Critical Tissue Level 



SLV=Screening Level  
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Table 6. Sampling Summary (Number of Primary and Quality Control Samples)1 



Matrix Location 



Target Num. 



Per Location Analyses 
Primary 



Samples 



Field 



Duplicate 



Samples2 



MS/MSD3 



Total 



Number of 



Field Samples 



Site and 



Reference Bass 



Tissue 



Bradford Is. 
40 



(20 min) 



PCB 



Congeners 
80 8 



4/4 
96 



Goose Is. 20 
Organochlorine 



Pesticides 
80 8 



4/4 96 



Reference 20 
Mercury 80 8 4/4 96 



Total Lipids 80 8 0 88 



Bait (for bass) NA NA 



PCB Congener 2 1 1/1 5 



Organochlorine 



Pesticides 
2 1 1/1 5 



Mercury 2 1 1/1 5 



1. Does not include laboratory quality control samples such as laboratory duplicates and control spikes. The mass required 



provided by the laboratory and listed in Table 10 includes sufficient mass for all field and laboratory quality control samples. 



2. Field duplicate samples will be collected at a rate of 1 per 10 primary samples. 



3. MS/MSD samples will be collected at a rate of 1 pair per 20 primary samples. 



 



1.3.2. Measurement Performance Criteria  



Performance criteria specify the acceptable levels of uncertainty in measured data that can be used to 



support project decisions and achieve PQOs. Performance criteria for the analytical methods are specified 



in the laboratory procedures and are compliant with current DoD QSM unless otherwise noted. Any data 



which fall outside of these criteria must be justified, and the effects on decisions must be assessed.  



1.4. Secondary Data Evaluation  



Daily water temperature from the Bonneville Dam Forebay will be obtained from the Columbia Basin 



Research DART River Environment Daily Data (http://www.cbr.washington.edu/dart/query/river_daily) 



for the time period corresponding to the field effort. 



1.5.  Project Overview and Schedule 



Through project planning, the project team has agreed on the purpose of the project, the environmental 



questions that are being asked, and the environmental decisions that must be made. Table 7 provides a 



summary of the project tasks to be completed and Table 8 describes the project schedule. The field 



schedule is partially dictated by spill operations at Bonneville Dam. The northern shoreline of Bradford 



Island is within the portion of the forebay designated as a Boating Restriction Zone (BRZ). During spill 



operations, no boat traffic is permitted within this portion of the site. Thus, sample collection in the BRZ 



is limited to the months of September to 10 April.  



 





http://www.cbr.washington.edu/dart/query/river_daily
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Table 7. Project Tasks 



Plan, Prepare WP-QAPP & Obtain Laboratory Quote 



• Prepare and finalize WP-QAPP; obtain laboratory quotes. 



Sampling Tasks 



• Collect site and reference area bass  



• Tag bass for acoustic telemetry 



Analytical Tasks 



• Chemical analysis of bass tissue 



• Data collection and analysis of acoustic telemetry 



Quality Control Tasks 



• Chemical analytical methods QC will comply with DoD QSM or laboratory SOPs as applicable. 



Secondary Data 



• No secondary data will be collected. 



Data Management Tasks 



• Project Chemists will review and store analytical chemistry data. 



• USGS will review and store acoustic telemetry data. 



Documentation and Records 



• Field notes will be recorded in a field notebook or on field log sampling sheets, then scanned and electronically 



stored. 



• Field notes will contain the following: date and time of sample collection, weather conditions, sample identification 



number, type of sample, lure/bait, length, mass, any procedural steps taken that deviate from those outlined in this 



WP-QAPP. 



• Laboratory analytical results will be stored. 



Data Validation and Data Packages 



• 100% of chemistry data packages will be validated through Stage 2A by the Project Chemists. A subset of data 



(10%) will undergo Stage 4 data validation All data packages will be delivered in sufficient detail to support a Stage 



4data validation. 



Data Review Tasks 



• The laboratory performing chemical analyses of samples will verify that all data are complete for samples received.  



• Chemical data will be validated. 



• Validated data will be reviewed. 



• Data usability will be assessed.  



• Measurement performance criteria set in WP-QAPP will be checked. 



• Data limitations will be determined. Data will be compared to PQOs. 



Table 8. Estimated Project Schedule 



Task #: Description Start Finish 



Task #1: Plan, Prepare WP-QAPP and Obtain Laboratory Quotes 



Prepare Draft WP-QAPP 3 January 2022 28 January 2022 



External Review 31 January 2022 18 February 2022 



Finalize WP-QAPP 21 February 2022 4 March 2022 



Obtain laboratory quote, finalize, and receive sample containers 31 January 2022 1 March 2022 



Purchase Field Equipment 31 January 2022 1 March 2022 



Task #2: Field Work 



Area within BRZ (BRZ permit required; spillway opens 10 April) 7 March 2022 10 April 2022 



Area outside BRZ 7 March 2022 30 April 2022 



Task #3: Review Data and Prepare Report 
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Task #: Description Start Finish 



Receive Data Deliverable from Lab 1 May 2022 30 June 2022 



Data Validation 1 July 2022 1 August 2022 



Receive Data from USGS for Acoustic Telemetry  -- 30 August 2022 



Draft and Final Data Reports 1 August 2022 31 October 2023 



2. DATA GENERATION AND ACQUISITION 



2.1. Sampling Tasks 



Sample identification and field sampling will be performed following the protocols described in this 



section. Contingencies may arise during activities that will require modification of the general procedures 



outlined herein. Such modifications will be at the discretion of the field lead after consultation with the 



study technical lead and PM, the boat captain, and sampling team in the field. All modifications will be 



recorded and document in the field or data report, as appropriate.  



 



2.1.1. Sampling Process Design and Rationale  



The USGS will be leading the sample collection effort for both tissue collection for chemical analysis as 



well as capture and tagging of smallmouth bass. Appendix A provides the implementation plan for those 



field sampling efforts. USACE staff will be on site to support the USGS, particularly for processing of 



tissue for shipment to the laboratory for chemical analysis.  



Reference Tissue 



For smallmouth bass, both Site and reference bass will be collected in the immediate area of Bonneville 



Dam. The intent is to increase potential catch numbers in the area closest to Bradford Island. Based on 



previous sampling conducted in 2011 and earlier, it is possible that two distinct populations of bass are 



present in the Bonneville dam area; those exhibiting contamination likely obtained from Bradford Island 



and those not/less impacted by contamination at Bradford Island. See section 2.1.2 for additional 



information.  



Given the approach to collect reference tissue for bass in the same general vicinity as Site fish impacted 



by Bradford Island, the results will need to be evaluated both statistically, visually, and against existing 



datasets representative of reference or background concentrations. ProUCL will be used to visually 



represent the data and statistically evaluate the dataset for outliers. Any outliers are assumed to be 



representative of impacts from Bradford Island contamination. Based on previous collection efforts, it is 



possible that bass of elevated concentration will be captured near Goose Island. While areas of collection 



are not necessarily indicative of the source of contamination for bass, fish captured from Goose Island 



will initially be evaluated separately from the Bradford Island bass. If telemetry data indicate frequent 



movements from Bradford Island to the Goose Island area or if other media indicate there are no 



contamination sources from the Goose Island area – the interactions between the two areas will be 



evaluated. Previous datasets associated with Bradford Island fish collection and other nearby fish 



collection studies in the Columbia River will also be referenced to identify concentrations that 
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appropriately represent a reference concentration. Bass collected as part of this field effort will be 



statistically compared to those reference concentrations.     



2.1.2. Sample Collection Procedures 



Sample collection will be led by the USGS. An Implementation Plan describing collection procedures for 



smallmouth bass is included in Appendix A. Collection procedures are identical to those previously used. 



The intent is to prioritize bass collection for chemical analysis of tissue first, then collect bass for acoustic 



tagging once all fish are captured for tissue analysis. However, given the potential for lower catch rates 



during the spring relative to previous fall catch rates, there may be a need to alternate between collection 



of fish for tissue analysis and acoustic tagging to ensure both objectives are met. The goal will be to 



collect 80 fish for tissue analysis and 40 fish for acoustic telemetry. However, if catch rates are 



diminished, a total of 60 fish for tissue analysis is considered acceptable (20 from Bradford, 20 from 



Goose Island, 20 from Reference). The most likely instance to encounter reduced catch rates is prior to 



the start of spill on April 10th. This would most likely impact the catch rates within the targeted Bradford 



Island catch area of interest. A total of 40 fish are required for acoustic telemetry tagging.  



Target species for capture is the smallmouth bass. Sexually mature bass are typically represented by a 



total length greater than 150mm. Bass of this size will be targeted for chemical sampling and telemetry. 



However, bass out of this range may also be retained, especially if abundance is low. An effort will be 



made to tag bass proportionally throughout the size range. Total mass of each individual fish collected for 



chemical analysis will also be recorded.  



Gastric lavage will be performed on all bass captured subject to chemical analysis to eliminate potential 



influence of stomach content to analytical results. Stomach content will be captured in a sieve and 



retained from individual fish if sufficient mass is collected (minimum 40g). Stomach content will be 



archived for 1 year at 4ºC for potential future chemical analysis. The remaining whole body of each fish 



(excluding stomach contents) will be wrapped in aluminum foil, double bagged, and shipped to the 



laboratory, where it will be homogenized prior to analysis. This is the same processing method that was 



performed on the fish from the fall 2020 sampling effort. For field duplicates, the laboratory will 



homogenize the sample and then split the homogenate into a primary sample and a field duplicate sample 



prior to analysis. 



Non-target species captured via angling will be document, identified as juvenile or adult, then released 



with minimal handling. If sculpin are incidentally captured, they will be retained and archived for 



potential future chemical analysis.  
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Figure 2. Smallmouth bass (photo source: https://www.dfw.state.or.us/)  



  





https://www/
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Bradford Island and Reference Sampling Locations 



Target collection locations for angling are along the northern shoreline of Bradford Island, in the vicinity 



of Goose Island, and in the forebay immediately adjacent and upstream of those areas.  The map (Figure 



3) indicates the areas of focus for angling efforts and the targeted number of smallmouth bass in each of 



those areas. However, fishing effort may be adjusted based on the locations of fish and catch success in 



the event that targeted numbers cannot be achieved. Information from historic collection efforts will be 



used to help guide staff to where successful collection previously occurred.  



 



Figure 3. Bass sampling target collection areas, Site and Reference 



Bait 



The intent is to use lures as the primary means of catch for bass. However, bait will be available as a 



backup. Before use, a representative samples of bait (worms) for bass collection will be analyzed for PCB 



Congeners, organochlorine pesticides, and total mercury. Because methods with low-level detection limits 



are proposed, it is possible that detections of analytes will be reported. Bait will not be omitted if 



detections are reported, and analytical results will be provided for informational purposes only. 



Application of the analytical results for bait will be most relevant if retained stomach content is analyzed 



at a later date.    



Chemical Analysis 



For chemical analysis, smallmouth bass will be analyzed as individual samples, and no compositing is 



anticipated. All specimen will be wrapped in aluminum foil, double bagged, labeled, and placed on dry 



ice for shipment to the laboratory. The goal is to collect 80 smallmouth bass for chemical analysis. 



Statistical analysis to support the target collection numbers is based on the previous QAPP (see Appendix 



D of previous QAPP, USACE, 2020).  
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2.1.3. Sample Naming Convention 



Bass will be given an identification for each sample. The naming convention will include initials for the 



specimen type (SB=smallmouth bass, a number indicating the boat crew (4, 5, 6 etc.), and a 3-digit 



sample number (001, 002, 003, etc.). The number indicating the boat crew will follow sequentially with 



the previous sampling effort, thus boat crews for this round of sampling will start with “4”. Field 



duplicate samples will end in “FD”, and matrix spike and matrix spike duplicate samples will end in 



“MS” and “MSD”, respectively. 



Examples:   



SB4001 (primary sample) 



SB4001FD (field duplicate associated with primary sample #1) 



SB4001MS (matrix spike associated with primary sample #1) 



SB4001MSD (matrix spike duplicate associated with primary sample #1) 
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Table 10. Methods, Sample Containers, Volumes, Preservation, and Holding Times for Smallmouth Bass 



Tissue and Bait Samples 



Analytes 
Analytical 



Method 



Container 



Type/Quantity 
Preservation  



Minimum Mass 



per Sample1 (g) 



Holding Time 



 



PCB congeners 
EPA 1668C  



 



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



40 



Thawed: 14 days 



 



Frozen: 1 year 



Organochlorine 



Pesticides 



EPA 8081 



 



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



30 



Thawed: 14 days 



 



Frozen: 1 year 



Mercury 
EPA 7474 



 



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



6 



Thawed: 14 days 



 



Frozen: 1 year 



Total Lipids 



Sulfo-Phospho-



Vanillin 



Colorimetric 



Method (Van 



Handel 1985)  



Aluminum foil 



inside Ziploc bag 



Thawed:  



4 oC ± 2 oC 



 



Frozen: -20 oC 



3 



Thawed: 14 days 



 



Frozen: 1 year 



1. Tissue mass listed includes all laboratory and field quality control samples, such as blank, duplicate, LCS/LCSD, MS/MSD, 



and potential re-extraction. 



2.1.4. Decontamination Procedures  



All potential sources of contamination in the field will be identified by the field lead, and appropriate 



steps will be taken to minimize or eliminate contamination. Ice chests will be scrubbed clean with 



Alconox® or Liquinox® detergent and rinsed with distilled water after use to prevent potential cross 



contamination. To avoid contamination from melting ice, the dry ice will be separated from samples by 



placing all samples in large plastic bags. Prior to each use, sampling equipment will be cleaned with 



Alconox® or Liquinox® phosphate-free detergent and rinsed with deionized water. 



2.1.5. Field Equipment Calibration, Maintenance, Testing and Inspection Procedures  



No field equipment requires calibration, maintenance, testing and inspection. If any sampling procedures 



are changed to include use of field equipment, that information will be included in the field notes. 



2.1.6. Supply Inspection and Acceptance Procedures  



Inspection and acceptance of supplies and consumables will be conducted prior to field work in order to 



ensure that the appropriate type and quantity of supplies are brought to the field. Any supplies and 



consumables used in the sample collection process or instrument calibration will be inspected. 



2.1.7. Field Documentation Procedures  



Field documentation provides a permanent record of field activities and can be used, if necessary, to trace 



possible introduction of field sampling error. 



Field notes will be maintained either in a bound logbook, or on field sampling log sheets. After fieldwork 



is complete, electronic copies will be made of the field notes and the electronic copies will be stored in 



the project files. All information pertinent to the sampling effort will be recorded in the field notes. 
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Documentation in the field notes will be at a level of detail sufficient to explain and reconstruct field 



activities without relying on recollection by the field team members. The Field Sampling Lead has overall 



responsibility for accuracy and completeness of field notes. Each page/form will be consecutively 



numbered.  All entries will be made in indelible ink and corrections will consist of lined-out deletions. As 



a minimum, the applicable items for the entry into the field notes are listed below.  



General Information 



• Date 



• Time 



• Weather conditions 



• Names of personnel present 



Sampling Information 



• Location of sample 



• Type of sample 



• Sample identification number 



• Associated QC samples  



• Any unusual observations 



2.1.8. Sample Delivery 



Sample delivery procedures include packaging, labeling, and shipment to the laboratory. These 



procedures are designed (1) to preserve sample quality so that analyses will yield results representative of 



site conditions, (2) to protect and inform sample handlers, including shippers and laboratory personnel, 



and (3) to provide a paper trail to allow cross referencing of sample collection locations with analytical 



results. See Appendix E for dry ice sampling packing and shipping methods.  



All samples will be shipped on dry ice. Dry ice will be supplied by the following vendor: 



OXARC® Inc. 



19310 NE San Rafael St, Portland, OR 97230 



(503) 618-1625 



 



Samples will be shipped from the nearest FedEx facility that accepts packages containing dry ice: 



 



FedEx Ship Center 



5159 NE Cornfoot Rd 



Portland, OR 97218 



 



All samples will be labeled with its own sample identification number and all other applicable 



information. Samples will be shipped with dry ice overnight via FedEx to the laboratory. To avoid 



potential shipping delays, shipments for Thursday and Friday will be avoided and held in a freezer or on 



dry ice till the following Monday for shipment. The shipping address for the laboratory is: 
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Laboratory - TBD 



Street address 



City, state, zip code 



 



2.1.9. Sample Custody 



A sample is in “custody” if it is in the actual physical possession of authorized personnel or in a secure 



area that is restricted to authorized personnel. Custody procedures ensure data authenticity and 



defensibility. Chain of custody (CoC) forms will accompany sample containers during transit to the 



laboratory and be checked by the laboratory upon receipt. 



2.2. Analytical Tasks 



Once samples have been collected, they will be analyzed by the laboratories. The Project Chemists will 



validate the analytical data.  



The following sections address all components of project-specific analytical measurements; method and 



laboratory-specific QC measurements; acceptance criteria; corrective actions; calibration procedures; 



equipment and supply maintenance; testing; and inspection requirements. Modifications to approved 



procedures, alternate procedures, or additional procedures are to be pre-approved in writing by the Project 



Chemist. 



2.2.1. Analytical Methods  



See Table 5 for analytical methods that will be used for analysis of tissue samples. 



2.2.2. Analytical Instrument Calibration Procedures  



Calibration procedures and instrumentation shall be consistent with the requirements of the methods. 



2.2.3. Analytical Instrument and Equipment Maintenance, Testing, and Inspection Procedures  



Maintenance, testing, and inspection procedures shall be consistent with the requirements of the methods. 



2.3. Quality Control Samples  



Quality control (QC) samples are collected and analyzed for the purpose of assessing the quality of the 



sampling and analysis performed by the field personnel and the primary laboratory. The Project Chemist 



will coordinate selection of QC samples prior to each sampling event. 



2.3.1. Field Quality Control Samples 



2.3.1.1. Field Duplicates 



Field duplicate samples will be collected at a rate of 1 per 10 primary samples. Field duplicate samples 



for tissue will be evaluated at 50% relative percent difference. 
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2.3.1.2. Trip Blanks 



No trip blanks will be collected for this sampling event as they are not necessary for the selected methods. 



2.3.1.3. Equipment Rinse Blanks 



No equipment rinse blanks will be collected since there is no reusable sampling equipment such as scoops 



or containers utilized in bass collection. 



2.3.2. Analytical Method Quality Control Samples 



Method QC includes the analyses and activities required to ensure that the analytical system is in control 



prior to and during an analytical run. Method QC requirements for this project include the following:  



method blanks, surrogate spikes, matrix spikes/matrix spike duplicate pairs, and laboratory control 



samples.  



2.3.2.1. Method Blanks 



Method blanks are composed of organic/analyte-free water processed simultaneously with and under the 



same conditions as samples through all steps of the analytical procedure. Method blanks verify that the 



measurement system is free of contamination. 



2.3.2.2. Laboratory Control Samples (LCS) 



Laboratory control sample (LCSs) are composed of organic/analyte-free water spiked with verified 



amounts of analytes. They are used to evaluate accuracy and precision, including to establish intra-



laboratory or analyst-specific precision or to assess the performance of all or a portion of the 



measurement system. The LCS is analyzed in the same manner as a sample, including preservation. 



Laboratory acceptance criteria will be used for evaluation of the results. 



2.3.2.3. Matrix Spike and Matrix Spike Duplicate (MS/MSD) 



MS/MSD samples are used to evaluate matrix interference and to determine laboratory accuracy and 



precision. For methods that require MS/MSDs, MS/MSD samples will be collected at a rate of 1 pair per 



20 primary samples. Laboratory acceptance criteria will be used for evaluation of the results. 



2.3.2.4. Surrogates 



Surrogates are substances with properties that mimic the analyte of interest. A surrogate is unlikely to be 



found in environment samples, and is therefore added to assess accuracy of the results. Laboratory 



acceptance criteria will be used for evaluation of the results. 



3. ASSESSMENT AND OVERSIGHT 



Laboratory and field operations have established policies and procedures, and they designate authorities 



for implementing corrective action when nonconforming work or departures from the policies and 
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procedures in the quality system or technical operations have been identified. Both field and laboratory 



operations shall follow all corrective action requirements in methods and SOPs. 



The following laboratory documentation is to be made accessible to the USACE Project Chemist. 



Corrective actions may be required, at the request of USACE, for the following conditions: 



• Laboratory Procedures 



• QC data outside the defined acceptance windows for precision or accuracy 



• Blanks or LCS’s that contain contaminants above acceptable levels stated in the Project Quality 



Objectives 



• Undesirable trends in spike or surrogate recoveries or RPD between spiked duplicates 



• Unusual changes in method detection limits 



• Deficiencies identified during internal or external audits or from the results of performance  



The following corrective actions should be taken for common problems: 



Incoming Samples - Problems noted during sample receipt are to be documented. The USACE Project 



Chemist is to be notified for problem resolution. 



Sample Holding Times - If a maximum holding time is or may be exceeded by the laboratory, the 



USACE Project Chemist must be notified for problem resolution. The USACE Project Chemists may 



require re-sampling for the requested parameters. 



Instrument Calibration - Sample analysis may not proceed until initial calibrations meet method criteria. 



Calibrations must meet method time requirements or recalibration must be performed. Continuing 



calibrations that do not meet accuracy criteria should result in a review of the calibration, rerun of the 



appropriate calibration standards, and reanalysis of samples affected back to the previous acceptable 



calibration check. 



Limit of Quantitation (LOQ) - Appropriate sample clean-up procedures must be employed to attempt to 



achieve the practical quantitation limits as stated in the method. If difficulties arise in achieving these 



limits due to a particular sample matrix, the laboratory should notify the USACE Project Chemists of the 



problem for resolution. Dilutions are to be documented in the case narrative along with the revised 



practical quantitation limits for those analytes directly affected. Analytes detected above the method 



detection limits (MDLs) but below the practical limit(s) of quantitation are to be reported as estimated 



values and qualified “J”.  



Estimated maximum possible concentration (EMPC-qualified) values will be treated as detected 



concentrations. EMPC-qualification is used when mass spectrometry results meet all of the 



identification criteria in the method except the ion abundance ratio criteria. 



Method Quality Control - Results related to method QC, including blank contamination, duplicate 



measurement reproducibility, MS/MSD recoveries, surrogate recoveries, LCS recoveries, and other 



method-specified QC measures are to meet the laboratory’s SOPs and PQOs specified in this plan. 



Otherwise, the affected samples may be reanalyzed and/or re-extracted and reanalyzed within method-



required holding times to verify the presence or absence of matrix effects. In order to confirm matrix 
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effects, QC results must observe the same direction and magnitude (ten times) bias. The USACE Project 



Chemist should be notified as soon as possible to discuss appropriate corrective action. 



Calculation Errors - Reports must be reissued if calculation and/or reporting errors are noted with any 



given data package. The case narrative is to state the reason(s) for re-issuance of a report. 



4. DATA MANANGEMENT AND DOCUMENTATION  



4.1. WP-QAPP 



An electronic copy of the WP-QAPP (including appendices) will be stored in USACE project files and 



provided to the Technical Advisory Group.   



4.2. Final Data Report 



Upon completion of the sampling event and receipt/review of the validated data, USACE will prepare a 



final data report. The report will include the following: 



• Narrative and timeline of project activities 



• Summary of sampling, chemical testing, and any deviations from the QAPP 



• Analytical data summary and discussion 



• Figures, tables, and appendices 



The appendices will include field logs, laboratory analytical reports, data validation reports, and data 



summary tables with associated validation flags.  



4.3. Laboratory Documentation (Data Package Deliverables) 



4.3.1. Data Package Deliverables 



The analytical data packages from the laboratories will be provided to the Project Chemist in sufficient 



detail for the required level of data validation. The analytical data packages will be validated to Stage 2a 



by the Project Chemist for 100% of all samples analyzed by the laboratory. Stage 4 will be performed for 



10% of the analytical results.  



4.3.2. Electronic Data Reporting Formats 



Laboratory data will be accepted as a report in PDF format. An Excel electronic deliverable will also be 



provided.  



5. DATA REVIEW, VERIFICATION, AND VALIDATION  



Data review is the process by which data are examined and evaluated to varying levels of detail and 



specificity by a variety of personnel who have different responsibilities within the data management 



process. It includes verification, validation, and usability assessment. This process ensures the review 
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activities produce scientifically sound data that are of known and documented quality and meet PQOs 



used in making environmental decisions. 



5.1. Review of Data 



All laboratory data packages will include raw data necessary for full validation. Analytical data packages 



will be validated to Stage 2a by the Project Chemist for 100% of all samples analyzed by the contracted 



laboratory. 



Three distinct evaluative steps will be used to ensure that project-specific data quality needs are met: 



• Data Verification (review for completeness) – Confirmation by examination and provision of 



objective evidence that the specified requirements (sampling and analytical) have been completed. 



• Data Validation – Confirmation by examination and provision of objective evidence that the 



particular requirements for a specific intended use are fulfilled. Validation is a sampling and 



analytical process that includes evaluating compliance with method, procedure, or contract 



requirements and extends to evaluating against criteria based on the quality objectives developed in 



the QAPP (e.g., the QAPP measurement performance criteria). The purpose of validation is to assess 



the performance of the sampling and analysis processes to determine the quality of specified data. 



Data Validation Reports will be generated for each sampling event. 



• Data Usability Assessment – Determination of the adequacy of data, based on the results of validation 



and verification, and professional judgment by the Project Chemist, for the decisions being made. The 



usability step involves assessing whether the process execution and resulting data meet project quality 



objectives documented in the QAPP.  



Data review will be based on laboratory-specific SOPs conforming to the method and applying the 



principles of the Department of Defense Quality Systems Manual (DoD, 2021) and Data Validation 



Guidelines (DoD, 2019, 2020a, 2020b), and where applicable and not in conflict, the National Functional 



Guidelines for Superfund Data Review (USEPA, 2020a-c). If significant deviations arise as a result of 



initial verification and validation, the level of review will be elevated in order to determine the source and 



impact of deviations. 



5.2. Data Verification and Validation Stages 



Data validation and verification stages described below are in accordance with the Department of Defense 



Data Validation Guidelines (DoD, 2019) and Guidance for Labeling Externally Validated Laboratory 



Analytical Data for Superfund Use (EPA, 2009). 



5.2.1. Stage 1 



Verification and validation begins with Stage 1 checks of the laboratory analytical data package 



consisting of compliance of sample receipt conditions, sample characteristics (e.g., percent moisture), and 



analytical results (with associated information). The following minimum baseline checks (as relevant) 



shall be performed on the laboratory analytical data package received for a Stage 1 validation label: 
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(1) Documentation identifies the laboratory receiving and conducting analyses, and includes 



documentation for all samples submitted by the project or requested for analyses. 



(2) Requested analytical methods were performed and the analysis dates are present.  



(3) Requested target analyte results are reported along with the original laboratory data qualifiers and 



data qualifier definitions for each reported result (and the uncertainty of each result and clear 



indication of the type of uncertainty reported if required).  



(4) Requested target analyte result units are reported.  



(5) Requested reporting limits for all samples are present and results at and below the project-specific 



reporting limits are clearly identified (including sample detection limits if required).  



(6) Sampling dates (including times if needed), date and time of laboratory receipt of samples, and 



sample conditions upon receipt at the laboratory (including preservation, pH and temperature) are 



documented.  



(7) Sample results are evaluated by comparing sample conditions upon receipt at the laboratory (e.g., 



preservation checks) and sample characteristics (e.g., percent moisture) to the requirements and 



guidelines present in national or regional data validation documents, analytical method(s) or contract. 



5.2.2. Stage 2A 



Stage 2A validation builds on the validation conducted in Stage 1. Stage 2A validation of the 



laboratory analytical data package consists of the Stage 1 validation plus the verification and 



validation checks for the compliance of sample-related QC. The following additional minimum 



baseline checks (as relevant) shall be performed on the laboratory analytical data package received 



for a Stage 2A Validation label: 



(8) Requested methods (handling, preparation, cleanup, and analytical) are performed. 



(9) Method dates (including dates, times and duration of analysis for radiation counting 



measurements and other methods, if needed) for handling (e.g., Toxicity Characteristic Leaching 



Procedure), preparation, cleanup and analysis are present, as appropriate.  



(10) Sample-related QC data and QC acceptance criteria (e.g., method blanks, surrogate recoveries, 



deuterated monitoring compounds (DMC) recoveries, laboratory control sample (LCS) recoveries, 



duplicate analyses, matrix spike and matrix spike duplicate recoveries) are provided and linked to the 



reported field samples (including the field quality control samples such as trip and equipment blanks).  



(11) Requested spike analytes or compounds (e.g., surrogate, DMCs, LCS spikes) have been added, 



as appropriate. 



(12) Sample holding times (from sampling date to preparation and preparation to analysis) are 



evaluated. 
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(13) Frequency of QC samples is checked for appropriateness (e.g., one LCS per twenty samples in a 



preparation batch). 



(14) Sample results are evaluated by comparing holding times and sample-related QC data to the 



requirements and guidelines present in national or regional data validation documents, analytical 



method(s) or contract. 



5.2.3. Stage 2B 



Stage 2B validation builds on the validation conducted in Stage 2A. Stage 2B validation of the laboratory 



analytical data package consists of the Stage 2A validation plus the verification and validation checks for 



the compliance of instrument-related QC. The following additional minimum baseline checks (as 



relevant) shall be performed on the laboratory analytical data package received for a Stage 2B Validation 



label: 



(15) Initial calibration data (e.g., initial calibration standards, initial calibration verification [ICV] 



standards, initial calibration blanks [ICBs]) are provided for all requested analytes and linked to field 



samples reported. For each initial calibration, the calibration type used is present along with the initial 



calibration equation used including any weighting factor(s) applied and the associated correlation 



coefficients, as appropriate. Recalculations of the standard concentrations using the initial calibration 



curve are present, along with their associated percent recoveries, as appropriate (e.g., if required by 



the project, method, or contract). For the ICV standard, the associated percent recovery (or percent 



difference, as appropriate) is present. 



(16) Appropriate number and concentration of initial calibration standards are present. 



(17) Continuing calibration data (e.g., continuing calibration verification [CCV] standards and 



continuing calibration blanks [CCBs]) are provided for all requested analytes and linked to field 



samples reported, as appropriate. For the CCV standard(s), the associated percent recoveries (or 



percent differences, as appropriate) are present. 



(18) Reported samples are bracketed by CCV standards and CCBs standards as appropriate. 



(19) Method specific instrument performance checks are present as appropriate (e.g., tunes for mass 



spectrometry methods). 



(20) Frequency of instrument QC samples is checked for appropriateness (e.g., gas chromatography-



mass spectroscopy [GC-MS] tunes have been run every 12 hours). 



(21) Sample results are evaluated by comparing instrument-related QC data to the requirements and 



guidelines present in national or regional data validation documents, analytical method(s) or contract. 



5.2.4. Stage 3 



Stage 3 validation builds on the validation conducted in Stage 2B. Stage 3 validation of the laboratory 



analytical data package consists of the Stage 2B validation plus the recalculation of instrument and 



sample results from the laboratory instrument responses, and comparison of recalculated results to 
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laboratory reported results. The following additional minimum baseline checks (as relevant) shall be 



performed on the laboratory analytical data package received for a Stage 3 Validation label: 



(22) Instrument response data (e.g., GC peak areas) are reported for requested analytes, surrogates, 



internal standards, and DMCs for all requested field samples, matrix spikes, matrix spike duplicates, 



LCS, and method blanks as well as calibration data and instrument QC checks (e.g., tunes).  



(23) Reported target analyte instrument responses are associated with appropriate internal standard 



analyte(s) for each (or selected) analyte(s) (for methods using internal standard for calibration).  



(24) Fit and appropriateness of the initial calibration curve used or required (e.g., mean calibration 



factor, regression analysis [linear or non-linear, with or without weighting factors, with or without 



forcing]) is checked with recalculation of the initial calibration curve for each (or selected) analyte(s) 



from the instrument response.  



(25) Comparison of instrument response to the minimum response requirements for each (or selected) 



analyte(s).  



(26) Recalculation of each (or selected) opening and closing CCV (and CCB) response from the peak 



data reported for each (or selected) analyte(s) from the instrument response, as appropriate.  



(27) Compliance check of recalculated opening and/or closing CCV (and CCB) response to 



recalculated initial calibration response for each (or selected) analyte(s).  



(28) Recalculation of percent ratios for each (or selected) tune from the instrument response, as 



appropriate.  



(29) Compliance check of recalculated percent ratio for each (or selected) tune from the instrument 



response.  



(30) Recalculation of each (or selected) instrument performance check (e.g., instrument blanks,) from 



the instrument response.  



(31) Recalculation and compliance check of retention time windows (for chromatographic methods) 



for each (or selected) analyte(s) from the laboratory reported retention times.  



(32) Recalculation of reported results for each reported (or selected) target analyte(s) from the 



instrument response.  



(33) Recalculation of each (or selected) reported spike recovery (surrogate recoveries, DMC 



recoveries, LCS recoveries, duplicate analyses, matrix spike and matrix spike duplicate recoveries) 



from the instrument response.  



(34) Each (or selected) sample result(s) and spike recovery(ies) are evaluated by comparing the 



recalculated numbers to the laboratory reported numbers according to the requirements and guidelines 



present in national or regional data validation documents, analytical method(s) or contract. 
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Note: Selection of analytes, spikes, and performance evaluation checks for the Stage 3 validation checks 



for a laboratory analytical data package being verified and validated generally will depend on many 



factors including (but not limited to) the type of verification and validation being performed (manual or 



electronic), requirements and guidelines present in national or regional data validation documents, 



analytical method(s) or contract, the number of laboratories reporting the data, the number and type of 



analytical methods reported, the number of analytes reported in each method, and the number of detected 



analytes. 



5.2.5. Stage 4 



Stage 4 validation builds on the validation conducted in Stage 3. Stage 4 validation of the laboratory 



analytical data package consists of the Stage 3 validation plus the evaluation of instrument outputs. The 



following additional minimum baseline checks (as relevant) shall be performed on the laboratory 



analytical data package received for a Stage 4 Validation label: 



(35) All required instrument outputs (e.g., chromatograms, mass spectra) for evaluating sample and 



instrument performance are present.  



(36) Sample results are evaluated by checking each (or selected) instrument output (e.g., 



chromatograms, mass spectra) for correct identification and quantitation of analytes (e.g., peak 



integrations, use of appropriate internal standards for quantitation, elution order of analytes, and 



interferences).  



(37) Each (or selected) instrument's output(s) is evaluated for confirmation of non-detected or 



tentatively identified analytes.  



Selection of instrument outputs for the Stage 4 validation checks for a laboratory analytical data package 



being verified and validated generally will depend on many factors including, but not limited to, the type 



of verification and validation being performed (electronic or manual), requirements and guidelines 



present in national or regional data validation documents, analytical method(s) or contract, the number of 



laboratories reporting the data, the number and type of analytical methods reported, the number of 



analytes reported in each method, and the number of detected analytes. 



5.3. Data Verification and Validation Stages 



A data validation report will be generated by the USACE Chemist that encompasses the results of the 



manual review of private lab data. The data validation report will be an appendix to the Final Report. 



Professional judgment shall be used when deciding if qualification of data is applicable. When 



professional judgment is applied, the rationale shall be provided. Tables of qualified data and the reasons 



for qualification will also be included in the data validation report. 



Qualifiers will be added to data during the review as necessary. Qualifiers applied to the data as a result of 



the review are as follows: 



U  Indicates the compound or analyte was analyzed for but not detected at or above the stated limit. 



The data are usable for decision-making purposes. 
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UJ Indicates the compound or analyte was analyzed for but not detected. Due to a quality control 



deficiency identified during data validation, the value reported may not accurately reflect the 



sample quantitation limit. The associated value is considered estimated, but the data are 



generally usable for decision-making purposes. 



J Indicates the compound or analyte was analyzed for and detected. The associated value is 



estimated due to a quality control deficiency identified during data validation. False positives or 



false negatives are unlikely to have been reported and the data are generally usable for decision-



making purposes. 



J+ Data are qualified as estimated with a high bias. False positives are likely to occur but the data 



are generally usable for decision-making purposes. 



J- Data are qualified as estimated with a low bias. False negatives are likely to occur but the data 



are generally usable for decision-making purposes. 



X The sample results (including non-detects) were affected by serious deficiencies in the ability to 



analyze the sample and to meet published method and project quality control criteria. The 



presence or absence of the analyte cannot be substantiated by the data provided. Acceptance or 



rejection of the data should be decided by the project team (which should include a project 



chemist), but exclusion of the data is recommended. 



R The sample results are rejected due to serious deficiencies in the ability to analyze the sample 



and meet quality control criteria. The presence or absence of the analyte cannot be verified. 



Rejection of the data should be decided by the project team (which should include a project 



chemist). 



Note 1: It is possible that J-qualified data are not suitable for some purposes. For example, a J-qualified 



concentration with a low bias that is just below a screening value may not be usable to determine whether 



the analyte concentration is above or below the screening value. The effect of the use of qualified data on 



the decision-making process must be evaluated as part of the “reconciliation with user requirements” 



process. 



Note 2: Estimated maximum possible concentration (EMPC-qualified) values will be treated as detected 



concentrations and flagged by the laboratory. EMPC-qualification is used when mass spectrometry results 



meet all of the identification criteria in the method except the ion abundance ratio criteria. The results will 



be flagged J+ by the validator, to indicate that the reported concentration is detected and may be 



associated with a possible bias.  



 



5.4. Usability Assessment 



The Project Chemist will evaluate overall precision, accuracy, completeness, representativeness, 



comparability, and sensitivity of the sampling data; including an assessment of the overall usability of the 



data and describing any limitations on its use. The Project Chemist will summarize any audit information, 
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indicating corrective actions taken. This information will be part of the data validation report, which is an 



appendix to the Final Report. 



5.4.1. Precision 



Precision is defined as the degree of agreement between or among independent, similar, or repeated 



measures. Duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicate, and field duplicate 



samples are evaluated as RPD and are compared to the limits of the DoD QSM, if present, and then to the 



laboratory’s method limits. The relative percent difference (RPD) for these analyses is calculated as 



follows: 



RPD =  
|S1- S2|



Savg



× 100% 



Where S1 and S2 = the observed concentration of analyte in the sample and its duplicate, and  



Savg = the average of observed analyte concentration in the samples and its duplicate. 



5.4.2. Accuracy 



Accuracy is the amount of agreement between a measured value and the true value. Accuracy, expressed 



as %Recovery (%R), is assessed for each method, analyte, and matrix, by comparing MS, MSD, LCS, 



LCSD, and surrogate recoveries to the method limits. 



5.4.3. Representativeness 



Representativeness is a qualitative parameter that expresses the degree to which the sample data are 



characteristic of a population. Blank samples identify compounds that may have been introduced into the 



samples during preparation, or analysis. Representativeness is addressed by evaluating blank samples, 



sample custody, and holding times and temperatures. 



5.4.4. Completeness 



Analytical completeness is expressed as the percentage of measurements that were judged to be valid, i.e., 



not rejected, and acceptable for all intended date use. The analytical completeness goal for this sampling 



event is 95%. 



5.4.5. Sensitivity 



Sensitivity is the ability of an analytical method or instrument to discriminate between measurement 



responses representing different concentrations. The sensitivity of the analytical methods (i.e., method 



reporting limits) identified for this project are evaluated against the QAPP. 
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Bradford Island Fish Sampling 2022 Implementation Plan 
Updated March 4, 2022 



 



Background 
Bonneville Dam was authorized by the Flood Control Act adopted June 28, 1938 (Public Law 
No. 761, House Resolution No. 10618) and was the first dam constructed on the Columbia River. 
The site is a multipurpose facility that consists of the first and second powerhouses, old and new 
navigation locks, and spillway. Historical disposal practices resulted in electric equipment and 
other waste being placed in the river on the north shore of Bradford Island (Figure 1), including 
transformers containing PCB oil. In 2012, a Remedial Investigation (RI) report was completed 
(URS 2012) which summarized previous investigation activities that had taken place over the 
previous 10 years and used the data collected to identify source areas at Bradford Island, define 
the nature and extent of environmental contamination, and identify the contaminants of potential 
concern for human health and ecological receptors. The 2012 Remedial Investigation reported 
results from smallmouth bass and crayfish collected in 2008 and 2011, with elevated levels of 
PCBs in some fish and crayfish. Smallmouth bass tissue and tracking efforts were completed in 
fall of 2020. This field effort for spring of 2022 is intended to provide information on potential 
seasonal variability in tissue chemical concentrations and movement of smallmouth bass. The 
USACE has contracted with the U.S. Geological Survey (USGS) to collect smallmouth bass 
samples and evaluate the movements of smallmouth bass near Bonneville Dam using acoustic 
telemetry. This study is in support of a broader effort being conducted by USACE under the 
Comprehensive Environmental Response, Compensation, and Liability Act at Bradford Island. 
The fish tracking portion of this study will supplement the fall 2020 tracking study (Kock, et al., 
2021). This document is an implementation plan that describes planned field activities for the 
2022 study. 



Implementation Methods 
Fish collection for tissue analysis 



The USACE is planning to conduct tissue analyses on smallmouth bass, to determine if 
contamination persists for organisms living in the vicinity of Bradford Island. USGS has been 
tasked with collecting smallmouth bass for this effort. Sampling is planned for March and April 
2022 and will occur within the River Operable Unit (OU) at Bonneville Dam (Figure 1). 
Smallmouth bass will be collected by angling. A total of 80 smallmouth bass are desired for 
tissue sampling and 40 for acoustic telemetry (Table 1). A minimum of 60 bass will be 
considered acceptable for chemical analysis in the event of diminished catch rates.  
The spillway at Bonneville Dam is scheduled to be in operation beginning April 10, 2022, which 
precludes the use of boats to access areas immediately upstream of the spillway within the boat-
restricted zone (BRZ) once spill begins. USGS will work closely with the USACE to obtain 
necessary permission and access credentials to operate within the BRZ as required to complete 
contracted activities during the study, and to identify desired sampling dates.  



 











 



   Figure 1. Image showing Bonneville Dam, Bradford Island, Bridge of the Gods, and the River 
Operable Unit (River OU). 
 
   Table 1. Target number of smallmouth bass to be collected for tissue sampling and for acoustic 
telemetry study near Bonneville Dam, 2022. 



Species Sampling location Purpose Number required 



Smallmouth bass River OU/Reference Tissue sampling 80 (60 min.) 
    
Smallmouth bass River OU/Reference Acoustic Telemetry 40 



    



 
Angling for smallmouth bass will occur using two-person teams from USGS who may be 
accompanied by at least one USACE representative to assist with fish processing for tissue 
chemical analysis immediately following capture. Anglers will use lures or bait to collect 
smallmouth bass from within the River OU and the Reference Area (Figures 2 and 3). Non-target 
species collected by anglers will be immediately released at the capture location. The target 
sampling area within the River OU was chosen based on locations where bass were successfully 
caught in the past and are intended to be used as guidance for help in identifying locations to 
successfully catch bass. An effort will be made to focus fishing effort on priority areas identified 
in the QAPP and in Figure 2. 
At the time of collection, individual fish will be immediately euthanized using the club method 
described in EPA (2000), externally marked with a sample label for individual identification with 
a unique identification number (see Section 2.1.3 of the QAPP) and measured for fork length to 
the nearest centimeter. Gastric lavage will be performed on all bass captured subject to chemical 
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Bradford Island
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the Gods











analysis to eliminate potential influence of stomach content to analytical results. Stomach 
content will be retained from individual fish if sufficient mass is collected (minimum 40g). The 
remaining whole body of each fish (excluding stomach contents) will be wrapped in aluminum 
foil, double bagged, and placed in a cooler with ice and shipped to the laboratory, where it will 
be processed three times through a meat grinder prior to analysis. This is the same processing 
method that was performed on the fish from the fall 2020 sampling effort. Additionally, latitude 
and longitude of the collection site will be recorded for each fish. A USACE representative will 
take possession of collected smallmouth bass immediately, if present, or at the end of each 
angling day. USGS may request permission to conduct a limited set of catch-and-release test 
fishing events to identify areas where smallmouth bass are congregated and to determine if a 
particular bait or lure are more effective than others at sampling near Bonneville Dam. 



 
 Figure 2. Bass Sampling Target Areas – River OU 
 
USGS staff working on this study have an extensive history of fish sampling experience. Please 
use the following links to review examples of previous research involving fish sampling: 
https://www.cbfish.org/Document.mvc/Viewer/P129624 



https://www.cbfish.org/Document.mvc/Viewer/P129628 



https://pubs.usgs.gov/of/2019/1011/ofr20191011.pdf 



https://pubs.usgs.gov/of/2019/1097/ofr20191097.pdf 
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https://pubs.usgs.gov/of/2019/1097/ofr20191097.pdf








 
 
Acoustic telemetry study 



An acoustic telemetry study will be conducted during March and April 2022 to describe 
movement patterns of smallmouth bass near the forebay of Bonneville Dam. Fish will be tagged 
in March and April and transmitters will emit signals until late May when their batteries expire. 
A total of 40 adult smallmouth bass (Table 1) will be collected using angling, surgically tagged 
with an acoustic transmitter (Model SS4000, Advanced Telemetry Systems, Isanti, MN), 
released, and monitored for approximately 90 days until the transmitters are expected to expire. 
Collection for acoustic tagging will occur simultaneously with collection for tissue analysis so 
collection methods will be identical to those previously described in this document except that 
we will also record the transmitter identification for each fish that is tagged and released. We 
will likely use two boats during this period with one boat focusing on collecting fish for tissue 
analyses and one boat focusing on collecting fish for acoustic tagging. Collection of fish for 
tissue analysis is the higher priority of the two collection efforts so the second boat will be 
redirected to collect fish for tissue sampling if necessary. Fish will be selected for tagging to 
ensure that a range of fish sizes greater than 150mm and generally ranging in size between 150 
and 400mm are included in the assessment. Surgical implantation of acoustic transmitters and 
fish handling and holding will follow methods described in Cooke and Bunt (2001). Fish will be 
released once they recover from anesthesia, usually within 5 minutes of surgery completion. We 
are currently conducting a laboratory study at our facility that includes acoustic tagging of a total 
of 10 adult smallmouth bass and monitoring tag retention and survival for approximately 3 
months as a quality assurance/quality control measure for the field study. 
A total of 15 acoustic receivers (Model SR5000, Advanced Telemetry Systems, Isanti, MN) will 
be deployed in the vicinity of Bradford Island and the River OU prior to tagging and will operate 
continuously throughout the study period. Depending on the location, receivers will be 
established at designated locations via boat and land access. Receivers will be checked at regular 
intervals by boat and land. Receivers placed within the BRZ can be checked via land. Most 
receivers will be concentrated within 2.5 km of the Bonneville Dam forebay to detect fish 
moving near the dam (Figure 3). Twelve additional receivers (serving as 6 separate ‘gates”) will 
be deployed both upstream and downstream of the dam to determine if smallmouth bass 
undertake substantial movements away from Bonneville Dam. Acoustic receivers can reliably 
detect tagged fish that are located within approximately 100 m of the receiver location, so this 
array was designed to maximize detection probability (>95%) of tagged fish near Bonneville 
Dam and is based on a long history of conducting telemetry studies including multiple studies 
near Bonneville Dam. Receivers will continuously monitor for the presence of tagged fish and 
will record the date and time of each detection (transmitters will emit a signal every 5 sec). This 
ping rate was selected to ensure an accurate measure of fish transiting certain zones within the 
forebay. Sites will be visited one time per week by a USGS employee to check on the operational 
status of the receiver and to download data until all tags have stopped operating.1  
 



 
1Acoustic telemetry studies are frequently conducted using site visits every 3 weeks, so the 
approach outlined is more robust. 











At the conclusion of the study, telemetry records will be analyzed, and fish movement patterns 
will be summarized to describe the following: 



(1) Residence time near Bradford Island. Telemetry records will be queried to determine the 
total amount of time that tagged individuals were detected on receivers located on 
Bradford Island. This information will be useful for understanding temporal exposure of 
smallmouth bass to conditions around Bradford Island. 



(2) Movement between Bradford Island and other areas of the Bonneville Dam forebay. 
Telemetry records will be queried to determine the number of fish that move between 
receivers located on Bradford Island and other locations in the forebay of Bonneville 
Dam including the southern shoreline, northern shoreline, Boat Rock, and Cascades 
Island. This information will be useful for understanding how smallmouth bass move 
within the forebay of Bonneville Dam and for making inferences about how the near-dam 
population is exposed to conditions around Bradford Island. 



(3) Movement between the forebay of Bonneville Dam and sites located outside the River 
OU both upstream and downstream of the dam. Telemetry records will be queried to 
determine if any fish move upstream from the forebay of Bonneville Dam and are 
detected on acoustic receivers located near the downstream end of the Reference Area. 
This information will be useful for understanding if large movements by smallmouth bass 
occur during late summer and fall. 



Telemetry results will be summarized in a USGS Open-file Report Series that is peer-reviewed 
and publicly available online. USGS staff working on this project have extensive experience in 
conducting active telemetry studies.  Examples of previous telemetry research can be accessed 
using the following links: 
https://pubs.usgs.gov/of/2014/1069/ 



https://onlinelibrary.wiley.com/doi/full/10.1002/rra.3023 



https://pubs.usgs.gov/of/2016/1210/ofr20161210.pdf 



Health and safety plan 



USGS takes workplace safety seriously and has the following Occupational Safety and Health 
Program Requirements: 



https://www.usgs.gov/about/organization/science-support/survey-manual/445-2-h-occupational-
safety-and-health-program 



All USGS employees working on this project have up-to-date certifications for first aid, and are 
certified motorboat operators through the Motorboat Operator Certification Course. Our 
employees are currently conducting fieldwork while taking approved precautions for minimizing 
the likelihood of acquiring or transmitting COVID-19. These precautions include wearing a 
mask, maintaining adequate social distancing and frequently washing hands. All federal 
employees within USGS and USACE are required to be vaccinated as a condition of 
employment. Our precautions have changed frequently as this situation has evolved and we 
expect it to continue evolving as the study proceeds. The USACE and USGS will communicate 
frequently to ensure consistency in evolving procedures to protect against the spread of COVID-
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19. All field staff will be required to stay home if not feeling well. Backup staff will be available 
from both USGS and USACE in the event that any staff need to stay home sick.  



Additionally, the USACE has specific safety requirements for working at or near the dam. USGS 
will comply with these requirements, including acquiring a BRZ permit.  
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Appendix C: Job Hazard Analysis (JHA)  



 
 











U.S. ARMY CORPS OF ENGINEERS, SEATTLE DISTRICT 
ACTIVITY HAZARDS ANALYSIS (AHA) 



For use of this form, see EM 385-1-1 Section 01.A.15;  the proponent agency is CENWS-SO 
 



NWS AHA Form 1.0  MAR 2020



USACE Risk Acceptance Authority (digital signature): 
[For Acceptance of Risk Authority see Table 4-2, DA PAM 385-30, Risk Management] 



S 



e 



v 



e 



r 



i 



t 



y



Date Prepared: 20 July 2020



Overall Risk Assessment Code (RAC) 
(Use highest final RAC) M



Risk Assessment Code * (RAC) Matrix



E = Extremely High Risk 
H = High Risk  Probability



M = Moderate Risk 
L = Low Risk Frequent Likely Occasional Seldom Unlikely



Catastrophic E E H H M



Critical E H H M L



Marginal H M M L L



Negligible M L L L LReviewed By (Name & Title):  Joseph Marsh, Collateral Duty Safety Officer



Prepared By (Name & Title):  Katie Richwine/ Joseph Marsh CDSO



Contract Number: NA



Activity/Work Task: Bradford Island River OU Bass Sampling



Project/Location: Bonneville Dam, Cascade Locks, Oregon



Add Identified Hazards



Job Steps Hazards Initial RAC * Actions To Eliminate or Minimize Hazards Final RAC *



X 1. Overall Project Execution. Potential COVID19 exposure.  M



Face coverings are mandatory for employees, 
inside (unless working alone) and outside, when 6ft 
distancing from other individuals cannot be 
maintained. 
 
Face covers must be worn in meeting type 
situations - regardless of separation.  Social 
distance of 6-ft or greater must be maintained and 
no more that 10-people gathered together.   
 
Face coverings are required to be worn at all time 
when traveling or operating a vehicle, vessel or 
equipment with more than one occupant/operator.
 
Disinfectant wipes (or similar) used prior to and 
after each use of a shared piece of equipment.



L



MARSH.JOSEPH.R.1201777662 Digitally signed by MARSH.JOSEPH.R.1201777662 
Date: 2020.07.19 14:17:09 -07'00'











U.S. ARMY CORPS OF ENGINEERS, SEATTLE DISTRICT 
ACTIVITY HAZARDS ANALYSIS (AHA) 



For use of this form, see EM 385-1-1 Section 01.A.15;  the proponent agency is CENWS-SO 
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Job Steps Hazards Initial RAC * Actions To Eliminate or Minimize Hazards Final RAC *



X



2. GOV / POV Vehicle Usage - Based on round trip. 
Prior to usage, en transit and stoppages, and return 
of vehicle.  
 
Note:  Cleaning supplies can be obtained from the 
District Headquarters POC:  Chris Garcia 
206-764-3663(office) 
206-406-6216(cell)



Exposure to potential COVID19 droplets on 
vehicle surface 
 
Exposure to individuals with potential to 
have COVID19  
 
Exposure to surface with potential COVDI19 
droplets outside of vehicle.



M



Wipe down inside of vehicle with CDC/EPA 
approved disinfectant before use and after usage.   
 
Wear PPE specified by manufacturer of 
disinfectant. This could include Nitrile gloves, eye 
protection, etc. 
 
Wash or sanitize hands after disinfecting vehicle 
 
To maintain social distancing of 6 feet, limit 
capacity to 1 person per vehicle. If unable to 
accommodate 1 person per vehicle, have the driver 
and passenger in the opposite rear passenger seat. 
 
Maintain social distancing of 6 feet for interactions 
outside of vehicle. 
 
Utilizing drive through, self-checkouts at grocery 
stores, and pay at the pump stations for fuel to 
minimize social contact with individuals. 
 
Research sites before travel to determine breaks in 
route with adequate hand washing facilities. 
 
Wash hands frequently while outside of vehicle. 
Refrain from shaking hands and avoid contact with 
sick individuals. 
 
Reduce need to minimize stops by bringing food 
and water from home. 
 
Wash hands or sanitize before re-entering the 
vehicle. 
 
If possible, do not hand over identification for 
someone else to touch. If handing over is required, 
and disinfect id card and hands after ID card is 
returned. 
 
Minimize social contact by lowering the window 
the minimal amount necessary.



M











U.S. ARMY CORPS OF ENGINEERS, SEATTLE DISTRICT 
ACTIVITY HAZARDS ANALYSIS (AHA) 
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Job Steps Hazards Initial RAC * Actions To Eliminate or Minimize Hazards Final RAC *



X
 Exposure to other individuals in vehicle M



To maintain social distancing of 6 feet, limit 
capacity to 1 person per vehicle.  If unable to 
accommodate 1 person per vehicle, have the driver 
and passenger in the opposite rear passenger seat. 



L



X
3. Prepare sampling equipment; sampling site 
access and setup.



Slips, trips, falls. Hand injuries. Pinch points. 
Lifting related injuries from loading/
unloading vehicles. Carrying heavy sample 
coolers and equipment. Heat stress;  
sunburn; chemical exposure.



M



Wear leather work gloves when handling tools or 
materials that may be sharp or have sharp edges. 
Be familiar with the proper use and limitations of 
hand tools. 
Maintain steady pace and follow rest periods given 
on job. Select a position during hand clearing to 
minimize following stressors: chronic muscle 
contraction or steady force; extreme or awkward 
positions; repetitive forceful motions; or excessive 
gripping, pinching, or pressing. 
Do not twist and turn while lifting.  
Keep the load centered and close to body.  
Report even minor injuries to site supervisor for 
evaluation. 
• Have a first aid kit available and have a minimum 
of 2 persons with first aid and CPR training on-site. 
Walk carefully.   
Wear clothing appropriate for the weather, 
including a hat.   Wear sunscreen as needed.  Pay 
attention to river stage, sequence sampling 
activities to avoid inundation.  Wear appropriate 
PPE.   
No eating, drinking, etc. while collecting samples. 
Always use buddy system. Wear safety toe boots 
during fieldwork in accordance with ASTM 
F2413-18. 
All personnel must wear PFD while working on a 
boat or within 6 feet from shoreline.



L











U.S. ARMY CORPS OF ENGINEERS, SEATTLE DISTRICT 
ACTIVITY HAZARDS ANALYSIS (AHA) 
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Job Steps Hazards Initial RAC * Actions To Eliminate or Minimize Hazards Final RAC *



X
3. Collection of bass samples: assisting the USGS 
team from a boat platform and/or the shoreline.



Cold water contact, drowning, slips, trips, 
and falls; back strain - muscle strain; heat 
stress, sunburn, cold stress, precipitation, 
biological hazards, lightening - visibility. 



L



Remain alert for work site hazards. 3 points of 
contact when moving around boat. BRZ permit, 
coordination with dam control room, and current 
HECP training when entering forebay. Use buddy 
system - no personnel permitted to work alone. 
Use sampling tools designed to minimize back/
muscle strain during work.  
Wear clothing appropriate for the weather and 
work tasks (Level D). Wear sunscreen as needed. 
Wear appropriate PPE to include Nitrile gloves, 
steel toed boots, and eye protection. No eating, 
drinking, etc. while collecting samples.  
Inspect work sites for biological hazards before 
starting work.  
Only perform work during daylight hours.  
Follow Site Specific H&S Plan for Bonneville Dam.  
In event of emergency, call radio control room (do 
not call 911).



L



X
3a. Collection of bass samples continued...
Decontamination of equipment and PPE. Slips, trips, and falls. M



Use buddy system. Give self enough time to 
decontaminate PPE and equipment.  
Consider using disposable PPE or equipment for 
difficult to decontaminate items.  
Wear appropriate PPE and use good technique 
when removing PPE. Properly dispose of used/
soiled waste materials.



L



X 3b. Collection of bass samples continued... Heat Stress. M



5e. When hot/humid conditions are forecast for the 
project site, the site safety and health officer 
(SSHO) shall:brief signs, symptoms and first aid 
procedures for heat stress. Schedule work earlier or 
later in the day. Use work/rest schedules. 
Limit strenuous work (e.g., carrying heavy loads). 
Use relief workers when needed. Use buddy system 
to monitor team member symptoms. Field workers 
shall ensure sufficient drinking water is available at 
all times. 



L
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Job Steps Hazards Initial RAC * Actions To Eliminate or Minimize Hazards Final RAC *



X 3c. Collection of bass samples continued... Cold Stress/hypothermia. M



5f. In the event of forecast cold weather or wind 
chill warnings, the SSHO shall brief cold stress 
symptoms, monitoring, and first aid procedures.  
Use buddy system to monitor team member 
symptoms. Team leader shall ensure personnel 
wear appropriate PPE for cold weather, and 
establish warming breaks in heated vehicles or 
buildings as appropriate.



L



X 3d. Collection of bass samples continued... Severe weather: Storms and lightning. M



5g. If lightning is observed during fieldwork, and 
thunder is heard within 30 seconds, cease 
operations immediately and seek shelter. Work 
may resume 30 minutes after the last observed 
lightning strike. Personnel should monitor weather 
regularly by vehicle radio, or smartphone weather 
apps. Work will cease in the event of severe 
rainstorms, reported tornadoes in area, 
snowstorms, hail, and high winds.



L
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Job Steps Hazards Initial RAC * Actions To Eliminate or Minimize Hazards Final RAC *



X
4. Boat Operations - sampling from boat - small 
vessel 26 feet or under.



Drowning, falling overboard, inclement 
weather, pinches, cuts, laceration, COVID-19 
Exposure.



M



IAW Section 1 and 2 above: Cloth face coverings 
must be worn by all personnel on boat at all times. 
Sanitize hands and don required PPE listed in 
Equipment before boarding.  
Personnel shall sanitize all touch areas in spaces 
entered before departure.  Maintain maximum 
amount of space possible between personnel. 
Avoid touching face. 
Operator must have valid motor boat operators 
permit. Do not exceed passenger or cargo limit on 
vessel. Make and use safety checklist.   
Operator to brief boat operations safety to all 
passengers before getting under way.  
Ensure approved PFD's are available and worn by 
all personnel on boat. Personnel should remain 
seated while boat is under way.  
Standing during work is approved if hand rails or 
structures are available to help prevent falls. Do not 
lean over side of boat.  Use buddy system - 
personnel should not work alone.   
Ensure all safety devices first aid kits, fire 
extinguishers, etc.) are on board and in serviceable 
condition. Make sure audible signaling device is on 
board and serviceable (whistle or horn).   



L



X 5. General Fire and Emergencies. M



First Aid Kits and fire extinguishers shall be loaded 
into field vehicle before departing for the project 
site.  
At least two fully charged cell phones will be 
available with field team at all times in case of fire 
or medical emergency (Call 911).  
SSHO will brief directions to hospital before work 
begins.  
At least one person with current First Aid/CPR 
training shall be present on site during the work. If 
possible, do not park vehicles on tall, dry grass. 
Only fight very small fires with fire extinguishers. 
Otherwise, for larger fires, safely depart site and call 
911. 



L
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Equipment Training Inspection



Add Items



Equipment Training Inspection



X
Hand sanitizer if hand washing facilities are not 
available NA NA



X
CDC/EPA-approved Disinfectant NA NA



X
PPE recommended by manufacturer of specific 
CDC/EPA-approved disinfectant used Varies depending on PPE Varies depending on PPE.



X



Ensure that you are wearing the proper PPE - PFD's, 
Hard Hat, Steel Toed Boots, Safety Vest, Safety 
Glasses and Gloves.  Be sure to check with site POC 
to verify PPE requirements.  



Varies depending on PPE Varies depending on PPE



X Motor Vehicle Defensive Drivers Certificate/boat operators 
license. Daily



X



Check for READY condition of vehicles, cell phone 
batteries, first aid kits, fire extinguisher, eye wash 
bottles, PPE, sampling equipment, drinking water, 
decontamination water, sanitation and hand wash 
facilities.



Current HAZWOPER training/refresher for all field 
employees, at least one person trained and 
current in First Aid/CPR, site specific training, 
equipment and procedures training, daily 
tailgate safety briefings.



Daily vehicle inspection. Continuous site observation for identified 
hazards. Daily inspection of PPE, sampling equipment (pump 
equipment and air lines), and tools.



Add Name



Involved Personnel (Initial & Date Beside Name)



X



X



X



X



Add Competent Person



Competent Person Area of Competency



X



X



X











Appendix D: PCB Congeners with Detection Limits and Reporting Limits 











Analyte Description CAS Number RL MDL LOD Units 
DCB Decachlorobiphenyl 2051-24-3 24.0 3.22 12.0 ng/Kg 
PCB-1 2051-60-7 8.00 2.39 5.00 ng/Kg 
PCB-10 33146-45-1 8.00 1.52 4.00 ng/Kg 
PCB-103 60145-21-3 16.0 2.74 8.00 ng/Kg 
PCB-104 56558-16-8 16.0 2.00 8.00 ng/Kg 
PCB-104L 234432-89-4 50.0 23.0   ng/Kg 
PCB-105 32598-14-4 16.0 2.00 8.00 ng/Kg 
PCB-105L 208263-62-1 20.0 11.0   ng/Kg 
PCB-106 70424-69-0 16.0 2.00 8.00 ng/Kg 
PCB-107 70424-68-9 16.0 2.00 8.00 ng/Kg 
PCB-108/124 STL02294 32.0 4.00 16.0 ng/Kg 
PCB-11 2050-67-1 30.0 12.9 26.0 ng/Kg 
PCB-110/115 STL01826 32.0 4.00 16.0 ng/Kg 
PCB-111 39635-32-0 16.0 2.00 8.00 ng/Kg 
PCB-112 74472-36-9 16.0 2.00 8.00 ng/Kg 
PCB-114 74472-37-0 16.0 2.00 8.00 ng/Kg 
PCB-114L 208263-63-2 50.0 12.0   ng/Kg 
PCB-118 31508-00-6 16.0 2.00 8.00 ng/Kg 
PCB-118L 104130-40-7 50.0 19.0   ng/Kg 
PCB-12/13 STL01797 16.0 4.52 10.0 ng/Kg 
PCB-120 68194-12-7 16.0 2.00 8.00 ng/Kg 
PCB-121 56558-18-0 16.0 2.40 8.00 ng/Kg 
PCB-122 76842-07-4 16.0 2.35 8.00 ng/Kg 
PCB-123 65510-44-3 16.0 2.00 8.00 ng/Kg 
PCB-123L 208263-64-3 50.0 15.0   ng/Kg 
PCB-126 57465-28-8 16.0 2.00 8.00 ng/Kg 
PCB-126L 208263-65-4 50.0 14.0   ng/Kg 
PCB-127 39635-33-1 16.0 2.00 8.00 ng/Kg 
PCB-127L STL02202 100 28.0   ng/Kg 
PCB-128/166 STL01816 32.0 4.00 16.0 ng/Kg 
PCB-128L STL02694 1.00 1.00   ng/Kg 
PCB-129/138/163 STL01817 48.0 6.00 24.0 ng/Kg 
PCB-130 52663-66-8 16.0 2.00 8.00 ng/Kg 
PCB-131 61798-70-7 16.0 2.00 8.00 ng/Kg 
PCB-132 38380-05-1 16.0 2.00 8.00 ng/Kg 
PCB-133 35694-04-3 16.0 2.00 8.00 ng/Kg 
PCB-133L STL02695 50.0 17.0   ng/Kg 
PCB-134 52704-70-8 16.0 2.00 8.00 ng/Kg 
PCB-135/151 STL01819 32.0 9.07 20.0 ng/Kg 
PCB-136 38411-22-2 16.0 4.51 10.0 ng/Kg 
PCB-137 35694-06-5 16.0 2.00 8.00 ng/Kg 
PCB-139/140 STL01820 32.0 4.00 16.0 ng/Kg 
PCB-14 34883-41-5 8.00 1.16 4.00 ng/Kg 
PCB-141 52712-04-6 16.0 2.00 8.00 ng/Kg 
PCB-141L STL02696 20.0 9.00   ng/Kg 
PCB-142 41411-61-4 16.0 2.00 8.00 ng/Kg 
PCB-143 68194-15-0 16.0 2.00 8.00 ng/Kg 
PCB-144 68194-14-9 16.0 3.63 8.00 ng/Kg 
PCB-145 74472-40-5 16.0 4.23 9.00 ng/Kg 
PCB-146 51908-16-8 16.0 2.00 8.00 ng/Kg 
PCB-147/149 STL01821 32.0 4.00 16.0 ng/Kg 
PCB-148 74472-41-6 16.0 2.72 8.00 ng/Kg 
PCB-15 2050-68-2 8.00 1.84 4.00 ng/Kg 











PCB-150 68194-08-1 16.0 4.47 9.00 ng/Kg 
PCB-152 68194-09-2 16.0 4.35 9.00 ng/Kg 
PCB-153/168 STL01822 32.0 4.00 16.0 ng/Kg 
PCB-154 60145-22-4 16.0 2.25 8.00 ng/Kg 
PCB-155 33979-03-2 16.0 2.00 8.00 ng/Kg 
PCB-155L 234432-90-7 100 34.0   ng/Kg 
PCB-156/157 STL01792 32.0 5.00 16.0 ng/Kg 
PCB-156L/157L STL01793 50.0 13.0   ng/Kg 
PCB-158 74472-42-7 16.0 2.00 8.00 ng/Kg 
PCB-159 39635-35-3 16.0 2.00 8.00 ng/Kg 
PCB-15L 208263-67-6 50.0 18.0   ng/Kg 
PCB-16 38444-78-9 8.00 2.35 5.00 ng/Kg 
PCB-160 41411-62-5 16.0 2.00 8.00 ng/Kg 
PCB-161 74472-43-8 16.0 2.00 8.00 ng/Kg 
PCB-162 39635-34-2 16.0 2.00 8.00 ng/Kg 
PCB-162L STL02697 100 35.0   ng/Kg 
PCB-164 74472-45-0 16.0 2.00 8.00 ng/Kg 
PCB-165 74472-46-1 16.0 2.00 8.00 ng/Kg 
PCB-167 52663-72-6 16.0 2.00 8.00 ng/Kg 
PCB-167L 208263-69-8 50.0 11.0   ng/Kg 
PCB-169 32774-16-6 16.0 2.00 8.00 ng/Kg 
PCB-169L 208263-70-1 50.0 16.0   ng/Kg 
PCB-17 37680-66-3 8.00 1.97 4.00 ng/Kg 
PCB-170 35065-30-6 16.0 2.00 8.00 ng/Kg 
PCB-171/173 STL01823 32.0 4.00 16.0 ng/Kg 
PCB-172 52663-74-8 16.0 2.00 8.00 ng/Kg 
PCB-174 38411-25-5 16.0 2.00 8.00 ng/Kg 
PCB-175 40186-70-7 16.0 2.00 8.00 ng/Kg 
PCB-176 52663-65-7 16.0 2.00 8.00 ng/Kg 
PCB-177 52663-70-4 16.0 2.00 8.00 ng/Kg 
PCB-178 52663-67-9 16.0 2.00 8.00 ng/Kg 
PCB-179 52663-64-6 16.0 2.00 8.00 ng/Kg 
PCB-18/30 STL01798 32.0 2.79 8.00 ng/Kg 
PCB-180/193 STL01824 16.0 4.00 16.0 ng/Kg 
PCB-180L 160901-82-6 1.00 1.00   ng/Kg 
PCB-181 74472-47-2 16.0 2.00 8.00 ng/Kg 
PCB-182 60145-23-5 32.0 2.00 8.00 ng/Kg 
PCB-183/185 STL02297 16.0 4.00 16.0 ng/Kg 
PCB-184 74472-48-3 16.0 2.00 8.00 ng/Kg 
PCB-186 74472-49-4 16.0 2.00 8.00 ng/Kg 
PCB-187 52663-68-0 16.0 3.07 8.00 ng/Kg 
PCB-188 74487-85-7 16.0 2.00 8.00 ng/Kg 
PCB-188L 234432-91-8 50.0 23.0   ng/Kg 
PCB-189 39635-31-9 16.0 2.00 8.00 ng/Kg 
PCB-189L 208263-73-4 50.0 18.0   ng/Kg 
PCB-19 38444-73-4 8.00 1.17 4.00 ng/Kg 
PCB-190 41411-64-7 16.0 2.00 8.00 ng/Kg 
PCB-191 74472-50-7 16.0 2.21 8.00 ng/Kg 
PCB-192 74472-51-8 16.0 2.17 8.00 ng/Kg 
PCB-194 35694-08-7 24.0 3.00 12.0 ng/Kg 
PCB-195 52663-78-2 24.0 3.00 12.0 ng/Kg 
PCB-196 42740-50-1 24.0 3.00 12.0 ng/Kg 
PCB-197/200 STL02692 48.0 6.00 24.0 ng/Kg 
PCB-198/199 STL01825 48.0 6.00 24.0 ng/Kg 











PCB-19L 234432-87-2 10.0 4.00   ng/Kg 
PCB-1L 234432-85-0 20.0 8.00   ng/Kg 
PCB-2 2051-61-8 8.00 2.03 5.00 ng/Kg 
PCB-20/28 STL01799 16.0 2.00 8.00 ng/Kg 
PCB-201 40186-71-8 24.0 3.00 12.0 ng/Kg 
PCB-202 2136-99-4 24.0 3.00 12.0 ng/Kg 
PCB-202L 105600-26-8 100 44.0   ng/Kg 
PCB-203 52663-76-0 24.0 3.00 12.0 ng/Kg 
PCB-204 74472-52-9 24.0 3.00 12.0 ng/Kg 
PCB-205 74472-53-0 24.0 3.00 12.0 ng/Kg 
PCB-205L 234446-64-1 100 45.0   ng/Kg 
PCB-206 40186-72-9 24.0 3.00 12.0 ng/Kg 
PCB-206L 208263-75-6 100 45.0   ng/Kg 
PCB-207 52663-79-3 24.0 3.00 12.0 ng/Kg 
PCB-208 52663-77-1 24.0 3.00 12.0 ng/Kg 
PCB-208L 234432-92-9 100 46.0   ng/Kg 
PCB-209L 105600-27-9 50.0 15.0   ng/Kg 
PCB-21/33 STL01800 16.0 2.05 8.00 ng/Kg 
PCB-22 38444-85-8 8.00 1.36 4.00 ng/Kg 
PCB-23 55720-44-0 8.00 1.34 4.00 ng/Kg 
PCB-24 55702-45-9 8.00 1.09 4.00 ng/Kg 
PCB-25 55712-37-3 16.0 1.00 4.00 ng/Kg 
PCB-26/29 STL01801 8.00 2.00 8.00 ng/Kg 
PCB-27 38444-76-7 8.00 1.55 4.00 ng/Kg 
PCB-3 2051-62-9 8.00 2.53 5.50 ng/Kg 
PCB-31 16606-02-3 8.00 1.42 4.00 ng/Kg 
PCB-31L STL01601 50.0 15.0   ng/Kg 
PCB-32 38444-77-8 8.00 1.34 4.00 ng/Kg 
PCB-32L STL01602 20.0 8.00   ng/Kg 
PCB-34 37680-68-5 8.00 1.00 4.00 ng/Kg 
PCB-35 37680-69-6 8.00 3.17 6.50 ng/Kg 
PCB-36 38444-87-0 8.00 1.37 4.00 ng/Kg 
PCB-37 38444-90-5 8.00 1.00 4.00 ng/Kg 
PCB-37L 208263-79-0 50.0 13.0   ng/Kg 
PCB-38 53555-66-1 8.00 1.64 4.00 ng/Kg 
PCB-39 38444-88-1 8.00 1.73 4.00 ng/Kg 
PCB-3L 208263-77-8 20.0 9.00   ng/Kg 
PCB-4 13029-08-8 8.00 2.09 5.00 ng/Kg 
PCB-40/71 STL01802 32.0 4.00 16.0 ng/Kg 
PCB-41 52663-59-9 16.0 2.00 8.00 ng/Kg 
PCB-42 36559-22-5 16.0 2.00 8.00 ng/Kg 
PCB-43 70362-46-8 16.0 2.50 8.00 ng/Kg 
PCB-44/47/65 STL01803 48.0 6.00 24.0 ng/Kg 
PCB-45 70362-45-7 16.0 2.90 8.00 ng/Kg 
PCB-46 41464-47-5 16.0 2.93 8.00 ng/Kg 
PCB-47L STL02698 1.00 1.00   ng/Kg 
PCB-48 70362-47-9 16.0 2.33 8.00 ng/Kg 
PCB-49/69 STL01805 32.0 4.00 16.0 ng/Kg 
PCB-4L 234432-86-1 50.0 17.0   ng/Kg 
PCB-5 16605-91-7 8.00 1.93 4.00 ng/Kg 
PCB-50/53 STL01806 32.0 6.17 16.0 ng/Kg 
PCB-51 68194-04-7 16.0 3.04 8.00 ng/Kg 
PCB-52 35693-99-3 16.0 2.18 8.00 ng/Kg 
PCB-54 15968-05-5 16.0 3.11 8.00 ng/Kg 











PCB-54L 234432-88-3 50.0 12.0   ng/Kg 
PCB-55 74338-24-2 16.0 2.05 8.00 ng/Kg 
PCB-56 41464-43-1 16.0 2.00 8.00 ng/Kg 
PCB-57 70424-67-8 16.0 2.00 8.00 ng/Kg 
PCB-58 41464-49-7 16.0 2.00 8.00 ng/Kg 
PCB-59/62/75 STL01807 48.0 6.00 24.0 ng/Kg 
PCB-6 25569-80-6 8.00 1.86 4.00 ng/Kg 
PCB-60 33025-41-1 16.0 2.00 8.00 ng/Kg 
PCB-60L STL02699 50.0 13.0   ng/Kg 
PCB-61/70/74/76 STL01808 64.0 8.00 32.0 ng/Kg 
PCB-63 74472-34-7 16.0 2.00 8.00 ng/Kg 
PCB-64 52663-58-8 16.0 2.00 8.00 ng/Kg 
PCB-66 32598-10-0 16.0 2.00 8.00 ng/Kg 
PCB-67 73575-53-8 16.0 2.00 8.00 ng/Kg 
PCB-68 73575-52-7 16.0 2.00 8.00 ng/Kg 
PCB-7 33284-50-3 8.00 1.55 4.00 ng/Kg 
PCB-70L STL02700 1.00 1.00   ng/Kg 
PCB-72 41464-42-0 16.0 2.00 8.00 ng/Kg 
PCB-73 74338-23-1 16.0 2.69 8.00 ng/Kg 
PCB-77 32598-13-3 16.0 2.00 8.00 ng/Kg 
PCB-77L 105600-23-5 50.0 17.0   ng/Kg 
PCB-78 70362-49-1 16.0 3.34 8.00 ng/Kg 
PCB-79 41464-48-6 16.0 2.29 8.00 ng/Kg 
PCB-8 34883-43-7 8.00 2.56 5.50 ng/Kg 
PCB-80 33284-52-5 16.0 2.53 8.00 ng/Kg 
PCB-81 70362-50-4 16.0 2.00 8.00 ng/Kg 
PCB-81L 208461-24-9 50.0 18.0   ng/Kg 
PCB-82 52663-62-4 16.0 2.00 8.00 ng/Kg 
PCB-83 60145-20-2 16.0 2.00 8.00 ng/Kg 
PCB-84 52663-60-2 16.0 2.00 8.00 ng/Kg 
PCB-85/116/117 STL01810 48.0 6.00 24.0 ng/Kg 
PCB-85L STL02701 1.00 1.00   ng/Kg 
PCB-86/87/97/109/119/125 STL02295 96.0 12.0 48.0 ng/Kg 
PCB-88 55215-17-3 16.0 2.36 8.00 ng/Kg 
PCB-89 73575-57-2 16.0 2.00 8.00 ng/Kg 
PCB-8L STL01600 50.0 12.0   ng/Kg 
PCB-9 34883-39-1 8.00 2.22 5.00 ng/Kg 
PCB-90/101/113 STL01813 48.0 6.26 24.0 ng/Kg 
PCB-91 68194-05-8 16.0 2.55 8.00 ng/Kg 
PCB-92 52663-61-3 16.0 2.00 8.00 ng/Kg 
PCB-93/100 STL01814 32.0 4.55 16.0 ng/Kg 
PCB-94 73575-55-0 16.0 2.55 8.00 ng/Kg 
PCB-95 38379-99-6 16.0 2.00 8.00 ng/Kg 
PCB-95L STL01604 50.0 22.0   ng/Kg 
PCB-96 73575-54-9 16.0 4.25 8.00 ng/Kg 
PCB-98/102 STL01843 32.0 4.42 16.0 ng/Kg 
PCB-99 38380-01-7 16.0 2.65 8.00 ng/Kg 
Polychlorinated biphenyls, 
Total 1336-36-3 8.00 1.16 4.00 ng/Kg 
Total Dichlorobiphenyls 25512-42-9 8.00 1.16 4.00 ng/Kg 
Total Heptachlorobiphenyls 28655-71-2 16.0 2.00 8.00 ng/Kg 
Total Hexachlorobiphenyls 26601-64-9 16.0 2.00 8.00 ng/Kg 
Total Monochlorobiphenyls 27323-18-8 8.00 2.03 4.00 ng/Kg 
Total Nonachlorobiphenyls 53742-07-7 24.0 3.00 12.0 ng/Kg 











Total Octachlorobiphenyls 55722-26-4 24.0 3.00 12.0 ng/Kg 
Total Pentachlorobiphenyls 25429-29-2 16.0 2.00 8.00 ng/Kg 
Total Tetrachlorobiphenyls 26914-33-0 16.0 2.00 8.00 ng/Kg 
Total Trichlorobiphenyls 25323-68-6 8.00 1.00 4.00 ng/Kg 



 











Appendix E: Dry ice sample packing and shipping 
 











Instructions - How to Pack Sample Coolers for Shipment with Wet or Dry Ice 
 



At the sampling location: 



1. Samples should be iced as soon as they are sampled. Place the collected samples in a cooler with 
ice. Samples may be prepared for shipping at the sample location, or later at a convenient 
location, as long as samples are iced throughout. 



When using wet ice – How to prepare the samples and cooler for shipment: 



1. So that leaks will not escape the cooler, seal the cooler drain with tape on the inside of the cooler, 
if it is not already sealed. 



2. Line the bottom and sides of the cooler with thick bubble wrap. 
3. Place a large, heavy-duty trash bag inside the cooler. All samples and ice will go inside this trash 



bag. 
4. Double-bag ice inside gallon-sized Ziploc bags. Each cooler should have 4 to 5 bags of ice. Ice 



from water is preferred to gel packs because the gel packs are very hard when frozen and may 
break bottles, and also due to chemical contamination concerns with some sample types. If the ice 
was used earlier in the day during sampling, it is good practice to top off the ice bags with 
additional ice, pouring out any water, to ensure the samples stay cold during shipping.  



5. Place all sample bottles in individual Ziploc bags. Place the bagged samples inside bubblewrap 
sleeves, or wrap with bubblewrap and secure with rubber bands or tape. 



6. Put the bagged, bubble-wrapped samples and the double-bagged ice inside the trash bag in the 
cooler. Each sample should be in contact with ice. A common way to arrange the contents is to 
lay 2 bags of ice on the bottom of the cooler, put the samples on top of the ice, and then put 
additional bags of ice on top of the samples, and also vertically between the bottles. Arrangement 
may vary so that all samples will fit in the cooler. 



7. Place an additional piece of bubblewrap on top of the samples. 
8. Gather the ends of the trash bag together, fold over several times, and seal with tape. All samples 



and ice will be sealed in the trash bag, so any leaks should not escape the cooler. 
9. If there is too much extra space, stuff bubblewrap around the trash bag to limit motion inside the 



cooler. 
 



When using dry ice – How to prepare the samples and cooler for shipment: 



1. Acquire the appropriate training prior to field event. 
a. If shipping by ground, the personnel packaging and shipping a package (e.g. cooler) 



containing dry ice do not have to have additional training. 
b. If shipping by air, personnel who package, mark, label, load, document, or sign shipping 



papers for shipments containing dry ice must have training that satisfies hazmat training 
requirements in 49 CFR (Part 172), the IATA DGR, and the IMDG Code. 



i. The Safety Unlimited training course DOT Hazmat: Carrier Requirements – 
Air/IATA provides training to meet this requirement 
(https://www.safetyunlimited.com/online-courses/DOT-Modal-Specific-Air.asp) 



2. Unless otherwise specified by the lab, use 5lbs of dry ice when shipping bottles of groundwater 
samples, or 10lbs of dry ice when shipping biological samples.  





https://www.safetyunlimited.com/online-courses/DOT-Modal-Specific-Air.asp








a. Dry ice will sublimate from a solid to gas at a rate of 5-10 pounds (2.27 – 4.54 kg) per 24 
hours when shipped in an appropriate insulated cooler. 



3. Use paper bags or specific dry ice plastic bags (must be vented) to contain the dry ice. Dry ice 
pellets work better for distribution. Fill a bag with half of the dry ice and put it on the bottom of 
the cooler. 



4. Put bubblewrap or other insulating material on top of the dry ice bag. 
5. Put samples on top of the bubble wrap. 
6. Put another layer of bubble wrap or other insulating material on top of the samples. 
7. Fill another bag with the other half of the dry ice and put it on top of the top layer of bubblewrap. 
8. Use additional insulating material to fill the cooler as much as possible. 
9. Do not put everything in a trash bag and tie it off. The dry ice needs to vent to avoid the buildup 



of pressure as it sublimates. 



At the shipping location, with either ice type (for example, FedEx store): 



1. Sign off the chain of custody (COC) with the date and time you are relinquishing the samples to 
the shipping company. Include the airbill number/tracking number on the COC. It is good 
practice to take a picture of the COC and email it to the laboratory, along with the tracking 
number. 



2. Place the signed COC in a Ziploc bag and tape it to the inside of the cooler lid. 
3. Shut the cooler. Seal the cooler by wrapping filament tape around the cooler. Wrap the filament 



tape around the cooler on the right and left sides, with two layers of tape on each wrapping. 
4. Cut two ~8-10 inch pieces of custody tape. Use the pieces of custody tape to seal the cooler lid to 



the cooler body, placing the pieces of tape at the front right and back left of the cooler. 
5. Fill out the airbill, then keep the top copy of the airbill and return it to the Visa card holder who 



provided the shipping company account number. Scan a copy and email, if needed. 
6. Attach the rest of the airbill to the cooler handle, or tape to the top lid of the cooler. 
7. If shipping biological specimens (and assuming they are non-infectious), put a label on the cooler 



that says “exempt animal specimen.” This label can simply be a piece of paper taped to the 
cooler. Put on the same side as any other labels. 



Additional shipping steps if shipping with dry ice: 



1. Confirm that the carrier location accepting dry ice shipments; many don’t. Often airport locations 
do. 



2. Make sure to not tape around the seal between the lid and cooler body, to allow venting. 
Additionally, make sure the cooler spout remains open to allow venting. 



3. The FedEx label needs to specify the amount of dry ice in the cooler at time of shipment, in kg 
(4.55 kg for 10 lb). 



4. Put a Class 9 Dry Ice diamond placard label on the cooler. 
5. Note - While dry ice is considered a dangerous good when shipped by air, a Dangerous Goods 



Shippers Declaration is not required (assuming there are no other types of dangerous goods in the 
shipment).  



6. If shipping via UPS, they require an additional UPS Dry Ice label. Shipments of dry ice and other 
dangerous goods without an approved contract with UPS are prohibited. Shipper must establish 
contracted services with UPS in order to ship dangerous goods. 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017 



  
 



EUROFINS LANCASTER LABORATORIES ENVIRONMENT TESTING LLC 
2425 New Holland Pike 
Lancaster, PA  17601 



Dorothy M. Love          Phone:  717-556-7327 
 
 



ENVIRONMENTAL 
 
Valid To:  November 30, 2022                           Certificate Number:  0001.01 
 
In recognition of the successful completion of the A2LA evaluation process (including an assessment of the laboratory's 
compliance with the 2009 TNI Environmental Testing Laboratory Standard, and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in version 5.3 of the DoD/DOE Quality Systems 
Manual for Environmental Laboratories, accreditation is granted to this laboratory to perform recognized EPA methods 
using the following testing technologies and in the analyte categories identified below:  
 
Testing Technologies 
 
Atomic Absorption/ICP-AES Spectrometry, ICP-MS Spectrometry, Gas Chromatography, Gas Chromatography/Mass 
Spectrometry, Gravimetry, High Performance Liquid Chromatography, Ion Chromatography, Misc.-Electronic Probes (pH, 
F-, O2), Oxygen Demand, Spectrophotometry (Visible), Spectrophotometry (Automated), Titrimetry, TCLP, Total Organic 
Carbon, Turbidity, Liquid Chromatography/Mass Spectrometry/Mass Spectrometry, High Resolution Gas 
Chromatography/Mass Spectrometry  
 
 
 
Parameter/Analyte Drinking Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Demands  
COD --------------- EPA 410.4 --------------- --------------- 
Total Organic Carbon --------------- EPA 9060A 



SM 5310C-2011 
EPA 9060A 
SM 5310C-2011 



EPA 9060A 
SM 5310 B-2011 



Anions  
Ammonia --------------- EPA 350.1 



 
EPA 350.1 SM 4500-NH3 B/C-



2011 
Fluoride --------------- EPA 300.0 



EPA 9056A 
EPA 9056A EPA 9056A  



EPA 300.0 
Nitrate (as N) --------------- EPA 300.0 



EPA 9056A 
EPA 9056A EPA 9056A  



EPA 300.0 
Nitrite (as N) --------------- EPA 300.0 



EPA 9056A 
EPA 9056A EPA 9056A  



EPA 300.0 
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Parameter/Analyte Drinking Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Bromide ------------------ EPA 300.0 



EPA 9056A 
EPA 9056A EPA 9056A  



EPA 300.0 
Chloride ------------------ EPA 300.0 



EPA 9056A 
EPA 9056A EPA 9056A  



EPA 300.0 
Sulfate ------------------ EPA 300.0 



EPA 9056A 
EPA 9056A EPA 9056A  



EPA 300.0 
Wet Chemistry  
Alkalinity ------------------ SM 2320B-2011 --------------- --------------- 
Corrosivity ------------------ --------------- SW-846 Chapter 7 SW-846 Chapter 7 
Cyanide ------------------ EPA 9012B EPA 9012B  EPA 9012B 
Filterable Residue (TDS) ------------------ SM 2540C-2011 --------------- --------------- 
Flashpoint ------------------ --------------- EPA1010A EPA 1010A 
Grain Size  ------------------ --------------- --------------- ASTM D422 MOD 
Hexavalent Chromium 
Digestion 



------------------ --------------- --------------- EPA 3060A 



Hexavalent Chromium  ------------------ EPA 7196A 
EPA 7199 



EPA 7196A 
EPA 7199 



EPA 7196A 
EPA 7199 



Ignitability ------------------ --------------- 40 CFR 261.21 40 CFR 261.21 
Nitrate/Nitrite ------------------ --------------- EPA 353.2 --------------- 
Non-filterable Residue (TSS) ------------------ SM 2540D-2011 --------------- --------------- 
pH ------------------ SM 4500 H+B-2011 



EPA 9040B 
EPA 9040C 



EPA 9040B 
EPA 9040C 



EPA 9045C 
EPA 9045D 



Phenol ------------------ EPA 9066 EPA 9066 --------------- 
Reactivity ------------------ --------------- SW-846 Chapter 7.3 SW-846 Chapter 7.3 
Sulfide ------------------ EPA 376.1 



EPA 376.2 
SM 4500 S2D-2011 
SM 4500 S2F-2011 



--------------- --------------- 



Total Residue ------------------ SM 2540B-2011 --------------- SM 2540G-2011 
Metals  
Metals Digestion ------------------ EPA 3005A 



EPA 3010A 
EPA 3020A 



EPA 3010A 
EPA 3020A 
 



EPA 3050B 



Aluminum ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Antimony ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Arsenic ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 











(A2LA Cert No. 0001.01) Revised 12/14/2021                    Page 3 of 22 



Parameter/Analyte Drinking Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Barium ------------------ EPA 6010C 



EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Beryllium 
 
 



------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Boron ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Cadmium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Calcium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Chromium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Cobalt ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Copper ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Iron ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Lead ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Lithium ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Molybdenum ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Magnesium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 
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Parameter/Analyte Drinking Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Manganese ------------------ EPA 6010C 



EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Mercury ------------------ EPA 7470A EPA 7470A EPA 7471A 
EPA 7471B 



Nickel ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B  



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Potassium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Selenium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Silicon ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Silver ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Sodium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Strontium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B  



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Sulfur ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Thallium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Thorium ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Tin ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Titanium ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Tungsten ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 
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Parameter/Analyte Drinking Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Uranium ------------------ EPA 6020A 



EPA 6020B 
EPA 6020A 
EPA 6020B 



EPA 6020A 
EPA 6020B 



Vanadium ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Zinc ------------------ EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



EPA 6010C 
EPA 6010D 
EPA 6020A 
EPA 6020B 



Zirconium ------------------ EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



EPA 6010C 
EPA 6010D 



Purgeable Organics 
(Volatiles) 



 



Volatile Preparation ------------------ EPA 5030C EPA 5030C EPA 5035A 
Acetone EPA 524.2 EPA 8260C/D  



 
EPA 8260C/D EPA 8260C/D 



Acetonitrile ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Acrolein ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Acrylonitrile ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Allyl chloride ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
btert-Amyl Alcohol ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
btert-Amyl Methyl Ether ------------------ EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
btert-Butyl Alcohol ------------------ EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
btert-Butyl Formate ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Benzene EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D 
Bromobenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
Bromochloromethane EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
Bromodichloromethane EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
Bromoform EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
Bromomethane EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
2-Butanone EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
n-Butylbenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
sec-Butylbenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  



tert-Butylbenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D  
Carbon disulfide EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Carbon tetrachloride EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D 
2-Chloro-1,3-butadiene ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Chloroacetonitrile EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Chlorobenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1-Chlorobutane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Chlorodifluoromethane ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Chloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D  EPA 8260C/D 
2-Chloroethyl Vinyl Ether ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Chloroform EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
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Parameter/Analyte Drinking Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
1-Chlorohexane ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Chloromethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
2-Chlorotoluene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
4-Chlorotoluene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Cyclohexane ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Cyclohexanone ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Di-Isopropyl ether EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Dibromochloromethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,2-Dibromo-3-chloropropane EPA 524.2 EPA 8260C/D 



EPA 8011 
EPA 8260C/D 
EPA 8011 



EPA 8260C/D 



Dibromomethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,2-Dibromoethane (EDB) ------------------ EPA 8260C/D 



EPA 8011 
EPA 8260C/D 
EPA 8011 



EPA 8260C/D 



1,2-Dichlorobenzene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,3-Dichlorobenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,4-Dichlorobenzene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
trans-1,4-dichloro-2-butene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Dichlorodi-fluoromethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,1-Dichloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,2-Dichloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,1-Dichloroethene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
cis-1,2-Dichloroethene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
trans-1,2-Dichloroethene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Dichlorofluoromethane EPA 524.2 --------------- --------------- --------------- 
1,2-Dichloropropane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,3-Dichloropropane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
2,2-Dichloropropane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,1-Dichloropropene EPA 524.2 EPA 8260C/D EPA 8260C/D EPA 8260C/D 
cis-1,3-Dichloropropene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
trans-1,3-Dichloropropene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,4-Dioxane ------------------ EPA 8260C/D 



EPA 8260C/D SIM 
EPA 8260C/D EPA  
8260C/D SIM 



EPA 8260C/D EPA  
8260C/D SIM 



Ethanol ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Ethylbenzene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Ethyl ether EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Ethyl Methacrylate EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Ethyl Tert-Butyl Ether EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Freon-113 EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Gasoline Range Organics 
(GRO)  
[Volatile Petroleum 
Hydrocarbons (VPH)] 



------------------ EPA 8015C 
EPA 8015D 
EPA 8260C/D 
NW TPH-Gx 
MA VPH 
AK101 



EPA 8015C 
EPA 8015D 
EPA 8260C/D 
NW TPH-Gx  
MA VPH 
AK101 



EPA 8015C 
EPA 8015D 
EPA 8260C/D 
NW TPH-Gx  
MA VPH 
AK101 



Heptane ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Hexane ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
2-Hexanone EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
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Parameter/Analyte Potable Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Hexachlorobutadiene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Hexachloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Isobutyl Alcohol ------------------ EPA 8260C/D  EPA 8260C/D      EPA 8260C/D      
Isopropyl Alcohol ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 



Isopropylbenzene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,4-Isopropyltoluene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methylacrylonitrile EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methyl Acetate  EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Methyl Acrylate EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methyl Iodide EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methyl Ethyl ketone ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Methylene Chloride EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methyl Isobutyl Ketone ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Methyl Methacrylate EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methyl Tert-Butyl Ether EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
4-Methyl-2-pentanone EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Methylcyclohexane  EPA 8260C/D EPA 8260C/D EPA 8260C/D 
2-Nitropropane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Naphthalene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Pentachloroethane ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Propionitrile ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
n-Propylbenzene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Styrene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Tert-Amyl Ethyl Ether  EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,1,1,2-Tetrachloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,1,2,2-Tetrachloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Tetrachloroethene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Tetrahydrofuran EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Toluene EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,2,3-Trichlorobenzene EPA 524.2 EPA 8260C/D EPA 8260C/D EPA 8260C/D 
1,2,4-Trichlorobenzene EPA 524.2 EPA 8260C/D EPA 8260C/D EPA 8260C/D 
1,1,1-Trichloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,1,2-Trichloroethane EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Trichloroethene EPA 524.2 EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Trichlorofluoromethane ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,2,3-Trichloropropane ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
1,2,4-Trimethylbenzene ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
1,3,5-Trimethylbenzene ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Vinyl Acetate ------------------ EPA 8260C/D EPA 8260C/D EPA 8260C/D 
Vinyl Chloride EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
Xylenes, Total ------------------ EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
1,2-Xylene  
(o-Xylene) 



EPA 524.2 EPA 8260C/D  
 



EPA 8260C/D 
 



EPA 8260C/D 
 



1,3+1,4-Xylene  
(m+p Xylene) 



EPA 524.2 EPA 8260C/D  EPA 8260C/D EPA 8260C/D 
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Parameter/Analyte 



 
Potable Water 



 
Non-Potable Water 



 
Solid Hazardous Waste 



Aqueous Solid 
Extractable Organics 
(Semivolatiles) 



 



Acenaphthene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Acenaphthylene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Acetophenone ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Acetylaminofluorene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Alkylated PAHs ------------------ EPA 8270D/E SIM EPA 8270D/E SIM EPA 8270D/E SIM 
4-Aminobiphenyl ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Amino-4,6-dinitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
4-Amino-2,6-dinitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
Aniline ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



Anthracene 
 



------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Atrazine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Benzaldehyde ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Benzidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Benzoic acid ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Benzo (a) anthracene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Benzo (b) fluoranthene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Benzo (k) fluoranthene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Benzo (ghi) perylene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Benzo (a) pyrene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Benzo (e) pyrene ------------------ EPA 8270D/E SIM EPA 8270D/E SIM EPA 8270D/E SIM 
Benzyl Alcohol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Biphenyl ------------------ EPA 8270D/E  EPA 8270D/E  EPA 8270D/E  
bis (2-Chloroethoxy) Methane ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
bis (2-Chloroethyl) Ether ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



bis (2-Chloroisopropyl) Ether ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
bis (2-Ethylhexyl) Phthalate ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



4-Bromophenylphenyl Ether ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Butyl benzyl Phthalate ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 
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Parameter/Analyte Potable Water Non-Potable Water Solid Hazardous Waste 



Aqueous Solid 
Caprolactam ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



Carbazole ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Carbon Range Organics C8-  
C44 (including subsets of  
this range i.e. HRO, MRO,  
ORO, RRO) 



------------------ EPA 8015C 
EPA 8015D 
 



EPA 8015C   
EPA 8015D  
 



EPA 8015C 
EPA 8015D  
 



4-Chloroaniline ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
4-Chloro-3-methylphenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Chlorobenzilate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1-Chloronaphthalene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Chloronaphthalene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Chlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
4-Chlorophenyl phenyl ether ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Chrysene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Cresols (Methyl phenols) ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
cis-/trans-Diallate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2,4-Diamino-6-nitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
2,6-Diamino-4-nitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
Dibenzo (a,h) acridine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Dibenzo (a,h) anthracene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Dibenzofuran ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



1,2-Dichlorobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1,3-Dichlorobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1,4-Dichlorobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
3,3-Dichlorobenzidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Diesel Range Organics (DRO) 
[Extractable Petroleum 
Hydrocarbons (EPH)] 



------------------ EPA 8015C 
EPA 8015D 
NWTPH DX  
MA EPH 
TX1005/1006 
AK102/103  
AK102/103-SV 



EPA 8015C 
EPA 8015D  
NWTPH DX  
MA EPH 
TX1005/1006 
AK102/103 
AK102/103-SV 



EPA 8015C 
EPA 8015D  
NWTPH DX  
MA EPH 
TX1005/1006 
AK102/103 



2,4-Dichlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2,6-Dichlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Diethyl Phthalate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Dimethoate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
p-Dimethylaminoazobenze ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
7,12-Dimethylbenz (a) 
anthracene  



------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



2,4-Dimethylphenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



Dimethyl Phthalate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
3,3’-Dimethylbenzidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
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Parameter/Analyte Potable Water Non-Potable Water Solid Hazardous Waste 



Aqueous Solid 
    



Di-n-butyl Phthalate ------------------ EPA 8270D/E  
EPA 8270D/E SIM 



EPA 8270D/E  
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Di-n-octyl phthalate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
3,5-Dinitroaniline ------------------ EPA 8330B EPA 8330B EPA 8330B 
1,3-Dinitrobenzene ------------------ EPA 8270D/E 



EPA 8330B 
EPA 8270D/E 
EPA 8330B 



EPA 8270D/E 
EPA 8330B 



1,4-Dinitrobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2,4-Dinitrophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2,4-Dinitrotoluene ------------------ EPA 8270D/E 



EPA 8330B 
EPA 8270D/E 
EPA 8330B 



EPA 8270D/E 
EPA 8330B 



2,6-Dinitrotoluene ------------------ EPA 8270D/E 
EPA 8330B 



EPA 8270D/E 
EPA 8330B 



EPA 8270D/E 
EPA 8330B 



1,4-Dioxane ------------------ EPA 8270D/E  
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Diphenylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Diphenyl ether ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1,2-Diphenylhydrazine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Ethyl Methane Sulfonate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Fluoroanthene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Fluorene ------------------ EPA 8270D/E  
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Hexachlorobenzene   
 



------------------ EPA 8270D/E  
EPA 8270D/E SIM 



EPA 8270D/E  
EPA 8270D/E 
SIM 



EPA 8270D/E  
EPA 8270D/E SIM 



Hexachlorobutadiene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Hexachlorocyclo- 
pentadiene 



------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



Hexachloroethane ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Hexachloropropene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Hexahydro-1,3,5-trinitro-
1,3,5-triazine (RDX) 



------------------ EPA 8330B EPA 8330B EPA 8330B 



Indeno (1,2,3-cd) Pyrene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Isodrin ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Isophorone ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
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Parameter/Analyte Potable Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Isosafrole ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
3-Methycholanthrene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Methyl-4,6-dinitrophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Methyl methane sulfonate ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1-Methylnaphthalene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



2-Methylnaphthalene ------------------ EPA 8270D/E 
EPA 8270D/E SIM 



EPA 8270D/E  
EPA 8270D/E 
SIM 



EPA 8270D/E  
EPA 8270D/E SIM 



2-Methylphenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
4-Methylphenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Naphthalene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



1,4-Naphthoquinone ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1-Naphthylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Naphthylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
4-Nitroquinoline-1-oxide ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Nitroaniline ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
3-Nitroaniline ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
4-Nitroaniline ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Nitrobenzene ------------------ EPA 8270D/E 



EPA 8330B 
EPA 8270D/E 
EPA 8330B 



EPA 8270D/E 
EPA 8330B 



Nitroglycerin ------------------ EPA 8330B EPA 8330B EPA 8330B 
2-Nitrophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
4-Nitrophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Nitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
3-Nitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
4-Nitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
5-Nitro-o-toluidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitroso-di-n-butylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitrosodiethylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitrosodimethylamine ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



n-Nitrosomethylethylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitrosomorpholine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitrosodi-n-propylamine ------------------ EPA 8270D/E  EPA 8270D/E EPA 8270D/E 
n-Nitrosodiphenylamine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitrosopiperidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
n-Nitrosopyrrolidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine (HMX) 



------------------ EPA 8330B EPA 8330B EPA 8330B 
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Parameter/Analyte Potable Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
2,2-Oxybis (1-chloropropane) ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Pentachlorobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Pentachloronitrobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Pentachlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Pentaerythritol Tetranitrate 
(PETN) 



------------------ EPA 8330B EPA 8330B EPA 8330B 



Perylene ------------------ EPA 8270D/E SIM EPA 8270D/E 
SIM 



EPA 8270D/E SIM 



Phenacetin ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Phenanthrene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Phenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2-Picoline ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Pronamide ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Pyrene ------------------ EPA 8270D/E 



EPA 8270D/E SIM 
EPA 8270D/E 
EPA 8270D/E 
SIM 



EPA 8270D/E 
EPA 8270D/E SIM 



Pyridine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Safrole ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1,2,4,5- Tetrachlorobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2,3,4,6-Tetrachlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Tetraethyl 
dithiopyrophosphate 



------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



Tetraethy lead ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Tetryl ------------------ EPA 8330B EPA 8330B EPA 8330B 
Thionazin ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
o-Toluidine ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1,2,4-Trichlorobenzene ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
1,3,5-Trinitrobenzene ------------------ EPA 8330B EPA 8330B EPA 8330B 
2,4,5-Trichlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
2,4,6-Trichlorophenol ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
O,O,O-Tri-
ethylphosphorothioate 



------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 



2,4,6-Trinitrotoluene ------------------ EPA 8330B EPA 8330B EPA 8330B 
Organochlorine Pesticides   
Aldrin ------------------ EPA 8081B EPA 8081B EPA 8081B 
alpha-BHC ------------------ EPA 8081B EPA 8081B EPA 8081B 
beta-BHC ------------------ EPA 8081B EPA 8081B EPA 8081B 
delta-BHC ------------------ EPA 8081B EPA 8081B EPA 8081B 
gamma-BHC (Lindane) ------------------ EPA 8081B EPA 8081B EPA 8081B 
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Parameter/Analyte Potable Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
alpha-Chlordane ------------------ EPA 8081B EPA 8081B EPA 8081B 
Chlordane (Technical) ------------------ EPA 8081B EPA 8081B EPA 8081B 
Chlorobenzilate ------------------ EPA 8081B EPA 8081B EPA 8081B 
2,4’-DDD ------------------ EPA 8081B EPA 8081B EPA 8081B 
2,4’-DDE ------------------ EPA 8081B EPA 8081B EPA 8081B 
2,4’-DDT ------------------ EPA 8081B EPA 8081B EPA 8081B 
4,4’-DDD ------------------ EPA 8081B EPA 8081B EPA 8081B 
4,4’-DDE ------------------ EPA 8081B EPA 8081B EPA 8081B 
4,4’-DDT ------------------ EPA 8081B EPA 8081B EPA 8081B 
Diallate ------------------ EPA 8081B EPA 8081B EPA 8081B 
1.2-Dibromo-3-chloropropane 
(DBCP) 



------------------ EPA 8081B EPA 8081B EPA 8081B 



Dieldrin ------------------ EPA 8081B EPA 8081B EPA 8081B 
Dinoseb ------------------ EPA 8270D/E EPA 8270D/E EPA 8270D/E 
Endosulfan I (alpha) ------------------ EPA 8081B EPA 8081B EPA 8081B 
Endosulfan II (beta) ------------------ EPA 8081B EPA 8081B EPA 8081B 
Endosulfan Sulfate ------------------ EPA 8081B EPA 8081B EPA 8081B 
Endrin ------------------ EPA 8081B EPA 8081B EPA 8081B 
Endrin Aldehyde ------------------ EPA 8081B EPA 8081B EPA 8081B 
Endrin Ketone ------------------ EPA 8081B EPA 8081B EPA 8081B 
gamma-Chlordane ------------------ EPA 8081B EPA 8081B EPA 8081B 
Heptachlor ------------------ EPA 8081B EPA 8081B EPA 8081B 
Heptachlor Epoxide ------------------ EPA 8081B EPA 8081B EPA 8081B 
Hexachlorobenzene ------------------ EPA 8081B EPA 8081B EPA 8081B 
Hexachlorocyclopentadiene ------------------ EPA 8081B EPA 8081B EPA 8081B 
Isodrin ------------------ EPA 8081B EPA 8081B EPA 8081B 
Methoxychlor ------------------ EPA 8081B EPA 8081B EPA 8081B 
Mirex ------------------ EPA 8081B EPA 8081B EPA 8081B 
Toxaphene ------------------ EPA 8081B EPA 8081B EPA 8081B 
PCBs (Aroclors)  
PCB-1016 (Arochlor) ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1221 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1232 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1242 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1248 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1254 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1260 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1262 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB-1268 ------------------ EPA 8082A EPA 8082A EPA 8082A 
PCB congeners (209) ------------------ EPA 1668A 



EPA 1668C 
EPA 1668A 
EPA 1668C 



EPA 1668A 
EPA 1668C 
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Parameter/Analyte Potable Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Herbicides  
2,4,5-T ------------------ EPA 8151A EPA 8151A EPA 8151A 
2,4,5-TP (Silvex) ------------------ EPA 8151A EPA 8151A EPA 8151A 
2,4-D ------------------ EPA 8151A EPA 8151A EPA 8151A 
2,4-DB ------------------ EPA 8151A EPA 8151A EPA 8151A 
Dalapon ------------------ EPA 8151A EPA 8151A EPA 8151A 
Dicamba ------------------ EPA 8151A EPA 8151A EPA 8151A 
Dichlorprop ------------------ EPA 8151A EPA 8151A EPA 8151A 
Dinoseb ------------------ EPA 8151A EPA 8151A EPA 8151A 
MCPA ------------------ EPA 8151A EPA 8151A EPA 8151A 
MCPP ------------------ EPA 8151A EPA 8151A EPA 8151A 
Pentachlorophenol ------------------ EPA 8151A EPA 8151A EPA 8151A 
PCB Homologues  
Monochlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Dichlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Trichlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Tetrachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Pentachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Hexachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Heptachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Octachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Nonachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Decachlorobiphenyls ------------------ EPA 680 EPA 680 EPA 680 
Dioxins/Furans  
2,3,7,8-TCDD EPA 1613B EPA 8290A EPA 8290A EPA 8290A 
2,3,7,8-TCDF ------------------ EPA 8290A EPA 8290A EPA 8290A 
1,2,3,7,8-PeCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
2,3,4,7,8-PeCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,7,8-PeCDD ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,4,7,8-HxCDF ------------------ EPA 8290A EPA 8290A EPA 8290A 
1,2,3,6,7,8-HxCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
2,3,4,6,7,8-HxCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,7,8,9-HxCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,4,7,8,-HxCDD ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,6,7,8-HxCDD ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,7,8,9-HxCDD ------------------ EPA 8290A  EPA 8290A EPA 8290A 
1,2,3,4,6,7,8-HpCDF ------------------ EPA 8290A EPA 8290A EPA 8290A 
1,2,3,4,7,8,9-HpCDF ------------------ EPA 8290A EPA 8290A EPA 8290A 
1,2,3,4,6,7,8-HpCDD ------------------ EPA 8290A EPA 8290A EPA 8290A 
OCDF ------------------ EPA 8290A EPA 8290A EPA 8290A 
OCDD ------------------ EPA 8290A EPA 8290A EPA 8290A 
Total HpCDD ------------------ EPA 8290A EPA 8290A EPA 8290A 
Total HpCDF ------------------ EPA 8290A EPA 8290A EPA 8290A 
Total HxCDD ------------------ EPA 8290A EPA 8290A EPA 8290A 
Total HxCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
Total PeCDD ------------------ EPA 8290A  EPA 8290A EPA 8290A 
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Parameter/Analyte Potable Water Non-Potable Water  Solid Hazardous Waste 



Aqueous Solid 
Total PeCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
Total TCDD ------------------ EPA 8290A  EPA 8290A EPA 8290A 
Total TCDF ------------------ EPA 8290A  EPA 8290A EPA 8290A 
Misc. Headspace Analysis  
Carbon dioxide ------------------ RSK-175 RSK-175 ------------------ 
Ethane ------------------ RSK-175 RSK-175 ------------------ 
Ethene ------------------ RSK-175 RSK-175 ------------------ 
Methane ------------------ RSK-175 RSK-175 ------------------ 
Hazardous Waste 
Characteristics 



 



Toxicity Characteristic 
Leaching Procedure 



------------------ ------------------ EPA 1311 EPA 1311 



Synthetic Precipitation 
Leaching Procedure 



------------------ ------------------ EPA 1312 EPA 1312 



ASTM Leaching Procedure ------------------ ------------------ ASTM D3987-85 ASTM D3987-85 
Other  
Perchlorate ------------------ EPA 6850 EPA 6850 EPA 6850 
Hydrazine ------------------ EPA 8315A MOD EPA 8315A MOD EPA 8315A MOD 
Formaldehyde ------------------ ------------------ EPA 8315A EPA 8315A 
Methylhydrazine ------------------ EPA 8315A MOD EPA 8315A MOD EPA 8315A MOD 
1,1-Dimethylhydrazine ------------------ EPA 8315A MOD EPA 8315A MOD EPA 8315A MOD 
Volatile Preparation ------------------ EPA 5030A 



EPA 5030C 
EPA 5030A 
EPA 5030C 



EPA 5035 
EPA 5035A 



Organic Extraction/Cleanup ------------------ EPA 3510C 
EPA 3511 
EPA 3660B, 3620C, 
3665A 



EPA 3510C 
EPA 3511 
EPA 3660B, 
3620C, 3665A 



EPA 3546 
EPA 3550C 
EPA 3660B, 3620C, 
3665A, 3640A 



 
 



Parameter/Analyte 
 



Drinking Water Nonpotable Water Solid Haz.Waste 



Per and Polyfluoroalkyl Substances 
(PFAS) 



 



N-ethyl Perfluorooctane-
Sulfonamidoacetic Acid (NetFOSAA) 



EPA 537  
EPA 537.1 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



N-methyl Perfluoroctane-
Sulfonamidoacetic Acid 
(NMeFOSAA) 



EPA 537  
EPA 537.1 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorobutanesulfonic Acid (PFBS) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorodecanoic Acid (PFDA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 
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Parameter/Analyte 
 



Drinking Water Nonpotable Water Solid Haz.Waste 



Perfluorododecanoic Acid (PFDoDA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluoroheptanoic Acid (PFHpA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorohexanesulfonic Acid 
(PFHxS) 



EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorohexanoic Acid (PFHxA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorononanoic Acid (PFNA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorooctanesulfonic Acid (PFOS) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorooctanoic Acid (PFOA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorotetradecanoic Acid 
(PFTeDA)



EPA 537  
EPA 537.1 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluorotridecanoic Acid (PFTrDA) EPA 537  
EPA 537.1 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluoroundecanoic Acid (PFUnDA) EPA 537  
EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-
heptafluoropropoxy)-propanoic acid 
(HFPODA)



EPA 537.1 PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



4,8-Dioxa-3H-perfluorononanoic acid 
(DONA)



EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



9-Chlorohexadecafluoro-3-oxanonane-
1-sulfonic acid  (9Cl-PF3ONS)



EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



11-Chloroeicosafluoro-3-
oxaundecane-1-sulfonic acid  (11Cl-
PF3OUdS)



EPA 537.1 
EPA 533 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluoro-n-butanoic Acid (PFBA) EPA 533 PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



Perfluoro-n-pentanoic Acid (PFPeA) EPA 533 PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 



PFAS by LCMSMS 
Compliant with QSM 
5.3 Table B-15 
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Parameter/Analyte 



 
Drinking 



Water 
Nonpotable Water Solid Haz.Waste 



8:2 Fluorotelomersulfonic 
Acid (8:2FTS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



4:2 Fluorotelomersulfonic 
Acid (4:2-FTS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluoropentanesulfonic Acid 
(PFPeS) 



EPA 533 PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



6:2 Fluorotelomersulfonic 
Acid (6:2-FTS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluoroheptanesulfonic Acid 
(PFHpS) 



EPA 533 PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluorononanesulfonic Acid 
(PFNS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluorodecanesulfonic Acid 
(PFDS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



10:2 Fluorotelomersulfonic 
Acid (10:2-FTS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluorododecanesulfonic 
Acid (PFDoDS) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluorohexadecanoic Acid 
(PFHxDA) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluorooctadecanoic Acid 
(PFODA) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluorooctanesulfonamide 
(PFOSA) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



2-(N-methylperfluoro-1-
octanesulfonamido)-ethanol 
(NMePFOSAE) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



N-methylperfluoro-1-
octanesulfonamide 
(NMePFOSA) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



(N-ethylperfluoro-1-
octanesulfonamido)-ethanol 
(NEtPFOSAE) 



------------- PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



N-ethylperfluoro-1-
octanesulfonamide 
(NEtPFOSA) 



------------ PFAS by LCMSMS Compliant 
with QSM 5.3 Table B-15 



PFAS by LCMSMS Compliant with 
QSM 5.3 Table B-15 



Perfluoro(2-
propoxypropanoic) acid 



EPA 533 
---------------------- ---------------------- 



1H,1H,2H,2H-
perfluorohexanesulfonic acid 
(4:2) 



EPA 533 
---------------------- ---------------------- 



1H,1H,2H,2H-
perfluorooctanesulfonic acid 
(6:2) 



EPA 533 
---------------------- ---------------------- 



1H,1H,2H,2H-
perfluorodecanesulfonic acid 
(8:2) 



EPA 533 
---------------------- ---------------------- 
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Parameter/Analyte 
 



Drinking 
Water 



Nonpotable Water Solid Haz.Waste 



PFECA B EPA 533 ---------------------- ---------------------- 
PFECA F EPA 533 ---------------------- ---------------------- 
PFECA A EPA 533 ---------------------- ---------------------- 
PES EPA 533 ---------------------- ---------------------- 



 
End of DoD ELAP section of scope 
 



 
 
Start of KY, WY, and ISO 17025 section of scope 
 
In addition, in recognition of the successful completion of the A2LA evaluation process (including an assessment of the 
laboratory's compliance with ISO IEC 17025:2017, the 2009 TNI Environmental Testing Laboratory Standard, and for the 
test methods applicable to Kentucky Statute KRS 224.60-130(2)(a), and for the test methods applicable to the Wyoming 
Storage Tank Remediation Laboratory Accreditation Program), accreditation is granted to this laboratory to perform 
recognized EPA methods using the following testing technologies and in the analyte categories identified below: 
 
Testing Technologies 
 
Atomic Absorption/ICP-AES Spectrometry, ICP-MS Spectrometry, Gas Chromatography, Gas Chromatography/Mass 
Spectrometry, Gravimetry, High Performance Liquid Chromatography, Ion Chromatography, Misc.-Electronic Probes 
(pH, F-, O2), Oxygen Demand, Spectrophotometry (Visible), Spectrophotometry (Automated), Titrimetry, TCLP, Total 
Organic Carbon, Turbidity, Liquid Chromatography/Mass Spectrometry/Mass Spectrometry, High Resolution Gas 
Chromatography/Mass Spectrometry  
 
 



Parameter/Analyte Tissue Nonpotable 
Water 



Solid Hazardous Waste 
Aqueous Solid 



Other  
Perchlorate Food & 



Food 
Products 
EPA 6850 



EPA 6850 EPA 6850 EPA 6850 



Hydrazine -------------- EPA 8315A 
MOD 



EPA 8315A 
MOD 



EPA 8315A 
MOD 



Methylhydrazine -------------- EPA 8315A 
MOD 



EPA 8315A 
MOD 



EPA 8315A 
MOD 



1,1-Dimethylhydrazine -------------- EPA 8315A 
MOD 



EPA 8315A 
MOD 



EPA 8315A 
MOD 



Volatile Preparation -------------- EPA 5030A 
EPA 5030C 



EPA 5030A 
EPA 5030C 



EPA 5035 
EPA 5035A 



Organic Extraction/ 
Cleanup 



EPA 3546 
EPA 3550C 
EPA 3660B 
EPA 3620C 
EPA 3665A 
EPA 3640A 



EPA 3510C 
EPA 3511 
EPA 3660B 
EPA 3620C 
EPA 3665A 



EPA 3510C 
EPA 3511 
EPA 3660B 
EPA 3620C 
EPA 3665A 



EPA 3546 
EPA 3550C 
EPA 3660B 
EPA 3620C 
EPA 3665A 
EPA 3640A 
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Parameter/Analyte Tissue Nonpotable 
Water 



Solid Hazardous Waste 
Aqueous Solid 



Kentucky UST Program  
Metals   
Arsenic -------------- ------------------ EPA 6010B EPA 6010B 
Barium -------------- ------------------ EPA 6010B EPA 6010B 
Cadmium -------------- ------------------ EPA 6010B  EPA 6010B 
Chromium -------------- ------------------ EPA 6010B EPA 6010B 
Lead -------------- ------------------ EPA 6010B  EPA 6010B  
Mercury -------------- ------------------ EPA 7470A EPA 7471A 
Selenium -------------- ------------------ EPA 6010B  EPA 6010B  
Silver -------------- ------------------ EPA 6010B  EPA 6010B  
Purgeable Organics 
(Volatiles) 



 



Diesel Range Organics 
(DRO) 



-------------- EPA 8015C 
EPA 8015D 



EPA 8015C 
EPA 8015D 



EPA 8015C 
EPA 8015D 



Gasoline Range Organics 
(GRO) 



-------------- EPA 8015C 
EPA 8015D 



EPA 8015C 
EPA 8015D  



EPA 8015C 
EPA 8015D 



Wyoming Storage Tank 
Program 



 



Metals  
Cadmium -------------- ------------------ EPA 6010C EPA 6010C 
Chromium -------------- ------------------ EPA 6010C EPA 6010C 
Chromium (Total, 
hexavalent) 



-------------- ------------------ EPA 7196A EPA 7196A 



Lead -------------- ------------------ EPA 6010C EPA 6010C 
Purgeable Organics 
(Volatiles) 



 



Volatile Preparation -------------- ------------------ EPA 5030C 
EPA 5030C 



EPA 5035 
EPA 5035A 



Benzene -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 



1,2-Dichloroethane -------------- ------------------ EPA 8260D EPA 8260D 
1,2-Dibromoethane -------------- ------------------ EPA 8011 EPA 8011 
Diisopropyl Ether -------------- ------------------ EPA 5030C 



EPA 8260D 
EPA 8260D 



Ethyl Benzene -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 



Ethyl tert-butyl Ether -------------- ------------------ EPA 8260D EPA 8260D 
Methyl tert-butyl Ether -------------- ------------------ EPA 5030C 



EPA 8260D 
EPA 8260D 



Naphthalene -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 



Toluene -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 



Tert-amyl Methyl Ether -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 



Tert-butyl Alcohol -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 
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Parameter/Analyte Tissue Nonpotable 
Water 



Solid Hazardous Waste 
Aqueous Solid 



Xylenes, total -------------- ------------------ EPA 5030C 
EPA 8260D 



EPA 8260D 



Gasoline Range Organics  
(GRO C6-C10) 



-------------- ------------------ EPA 5030C     
EPA 8260D 



EPA 8260D 



Extractable Organics 
(Semivolatiles) 



    



Diesel Range Organics 
(DRO C10-C32) 



-------------- ------------------ EPA 8015C  
w/ EPA 3630 
cleanup 



EPA 8015C 
w/ EPA 3630 
cleanup 



 
Food and Feed  
(WHO 29) 



Food/Feed 



2,3,7,8-TCDD EPA 1613B  
2,3,7,8-TCDF EPA 1613B  
1,2,3,7,8-PeCDF EPA 1613B  
2,3,4,7,8-PeCDF EPA 1613B  
1,2,3,7,8-PeCDD EPA 1613B  
1,2,3,4,7,8-HxCDF EPA 1613B  
1,2,3,6,7,8-HxCDF EPA 1613B  
2,3,4,6,7,8-HxCDF EPA 1613B  
1,2,3,7,8,9-HxCDF EPA 1613B  
1,2,3,4,7,8-HxCDD EPA 1613B  
1,2,3,6,7,8-HxCDD EPA 1613B  
1,2,3,7,8,9-HxCDD EPA 1613B  
1,2,3,4,6,7,8-HpCDF EPA 1613B  
1,2,3,4,7,8,9-HpCDF EPA 1613B  
1,2,3,4,6,7,8-HpCDD EPA 1613B  
OCDF EPA 1613B  
OCDD EPA 1613B  
Food and Feed  
(WHO 29) 



Food/Feed 



Total HpCDD EPA 1613B  
Total HpCDF EPA 1613B  
Total HxCDD EPA 1613B  
Total HxCDF EPA 1613B  
Total PeCDD EPA 1613B  
Total PeCDF EPA 1613B  
Total TCDD   EPA 1613B  
Total TCDF EPA 1613B  
6 marker PCBs  
(PCB28, PCB52,  
PCB101, PCB138, 
PCB153, and PCB180) 



EPA 1668A 
EPA 1668C 
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Parameter/Analyte Tissue Nonpotable 
Water 



Solid Hazardous Waste 
Aqueous Solid 



12 Dioxin-like PCBs 
(dl-PCBs)/coplanar 
PCBs 
(PCB77, PCB81,  
PCB105, PCB114, 
PCB118, PCB123, 
PCB126, PCB156, 
PCB157, PCB167, 
PCB169, and PCB189) 



EPA 1668A 
EPA 1668C 



------------------ --------------- --------------- 



 
Parameter/Analyte 



 
Drinking Water Nonpotable Water Solid Haz.Waste 



Per and Polyfluoroalkyl Substances 
(PFAS) 



 



N-ethyl perfluorooctane-
sulfonamidoacetic acid (NetFOSAA) 



EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



N-methyl perfluoroctane-
sulfonamidoacetic acid 
(NMeFOSAA) 



EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorobutanesulfonic acid (PFBS) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorodecanoic acid (PFDA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorododecanoic acid (PFDoDA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluoroheptanoic acid (PFHpA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorohexanesulfonic acid 
(PFHxS) 



EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorohexanoic acid (PFHxA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorononanoic acid (PFNA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorooctanesulfonic acid (PFOS) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorooctanoic acid (PFOA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorotetradecanoic acid 
(PFTeDA) 



EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorotridecanoic acid (PFTrDA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluoroundecanoic acid (PFUnDA) 
EPA 537 Ver. 1.1 
EPA 537.1 



EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



2,3,3,3-Tetrafluoro-2-(1,1,2,2,3,3,3-
heptafluoropropoxy)-propanoic acid 
(HFPODA)



EPA 537.1 EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
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Parameter/Analyte 
 



Drinking Water Nonpotable Water Solid Haz.Waste 



4,8-Dioxa-3H-perfluorononanoic acid 
(DONA)



EPA 537.1 EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



9-Chlorohexadecafluoro-3-
oxanonane-1-sulfonic acid   
(9Cl-PF3ONS) 



EPA 537.1 EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



11-Chloroeicosafluoro-3-
oxaundecane-1-sulfonic acid   
(11Cl-PF3OUdS) 



EPA 537.1 EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluoro-n-butanoic acid (PFBA) --------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
Perfluoro-n-pentanoic acid (PFPeA) --------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
8:2 Fluorotelomersulfonic acid 
(8:2FTS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



4:2 Fluorotelomersulfonic acid  
(4:2-FTS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluoropentanesulfonic acid 
(PFPeS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



6:2 Fluorotelomersulfonic acid  
(6:2-FTS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluoroheptanesulfonic acid 
(PFHpS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorononanesulfonic acid (PFNS) --------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
Perfluorodecanesulfonic acid (PFDS) --------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
10:2 Fluorotelomersulfonic acid 
(10:2-FTS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorododecanesulfonic acid 
(PFDoDS) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorohexadecanoic acid 
(PFHxDA) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



Perfluorooctadecanoic acid (PFODA) --------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
Perfluorooctanesulfonamide (PFOSA) --------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 
2-(N-methylperfluoro-1-
octanesulfonamido)-ethanol 
(NMePFOSAE) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



N-methylperfluoro-1-
octanesulfonamide (NMePFOSA) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



2-(N-ethylperfluoro-1-
octanesulfonamido)-ethanol 
(NEtPFOSAE) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



N-ethylperfluoro-1-
octanesulfonamide (NEtPFOSA) 



--------------------- EPA 537 Ver.1.1 Mod EPA 537 Ver.1.1 Mod 



 
End of KY, WY, and ISO 17025 section of scope 
 











 



                           For the tests to which this accreditation applies, please refer to the laboratory’s Environmental Scope of Accreditation. 
 



 
 



   
 
 
 
 
 



  



 



Accredited Laboratory 
 



A2LA has accredited 



EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL, LLC 
Lancaster, PA   



for technical competence in the field of 



Environmental Testing 
  



In recognition of the successful completion of the A2LA evaluation process that includes an assessment of the laboratory’s 
compliance with ISO/IEC 17025:2017, the 2009 TNI Environmental Testing Laboratory Standard, and the requirements of the 



Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in version 5.3 of the DoD/DOE 
Quality System Manual for Environmental Laboratories (QSM), accreditation is granted to this laboratory to perform recognized EPA 



methods as defined on the associated A2LA Environmental Scope of Accreditation. This accreditation demonstrates technical  
competence for this defined scope and the operation of a laboratory quality management system  



(refer to joint ISO-ILAC-IAF Communiqué dated April 2017). 
 
 



    Presented this 28th day of January 2021. 
 
 
                        _______________________ 
    Vice President, Accreditation Services 
    For the Accreditation Council 
    Certificate Number 1.01   
    Valid to November 30, 2022 











Eurofins Lancaster Laboratories Environmental, LLC (ELLE)
2425 New Holland Pike, Lancaster, PA  17601          
717-656-2300



Matrix Soil Scan 12154, 13707
Analytical Group PCB Congeners



Concentration Level Low



Sampling Procedure Analytical 
Method/SOP



Data Quality 
Indicators (DQIs)



Measurement Performance 
Criteria



QC Sample and/or 
Activity Used to Assess 



Measurement 
Performance



QC Sample Assesses Error 
for Sampling (S), Analytical 



(A) or Both (S&A)



Soil sampling SW-846 1668A/C; 
WI9432 Accuracy Method defined limits Labeled compounds A



Soil sampling SW-846 1668A/C; 
WI9432



Accuracy/Bias/Precisi
on 



Recovery limits and RPDs per 
QSM 5.3.  Laboratory statistical 



limits for compounds not in 
QSM 5.3



On-going Precision 
Recovery (OPR) Sample S & A



Soil sampling SW-846 1668A/C; 
WI9432



Accuracy/Bias/Precisi
on 



Recovery limits and RPDs per 
QSM 5.3.  Laboratory statistical 



limits for compounds not in 
QSM 5.3



Matrix Spike/Matrix Spike 
Duplicate, if required by 



project 
S & A



Soil sampling SW-846 1668A/C; 
WI9432



Accuracy/Laboratory 
Contamination



No analytes detected > 1/2 LOQ  
or >1/10 the amount measured 



in any sample
Method Blank A



Soil sampling SW-846 1668A/C; 
WI9432 Precision RPD as set by project Field Duplicate S & A



Soil sampling SW-846 1668A/C; 
WI9432



Accuracy/Field 
Contamination No detected target compounds Field Blank S & A



Soil sampling SW-846 1668A/C; 
WI9432 Completeness As determined by the project Reported Sample Data S & A



Soil sampling SW-846 1668A/C; 
WI9432 Bias/Holding Time ≤365 days Reported Sample Data A



Soil sampling SW-846 1668A/C; 
WI9432 Sensitivity Detection limits ≤ to PALs Detection limits S 



Worksheet #12 Measurement Performance Criteria Table











Worksheet #12 Measurement Performance Criteria Table



Eurofins Lancaster Laboratories Environmental, LLC (ELLE)
2425 New Holland Pike, Lancaster, PA  17601          
717-656-2300



Matrix Tissue
Analytical Group OC Pesticides



Concentration Level Low



Sampling Procedure Analytical 
Method/SOP



Data Quality Indicators 
(DQIs)



Measurement Performance 
Criteria



QC Sample and/or 
Activity Used to Assess 



Measurement 
Performance



QC Sample Assesses Error 
for Sampling (S), Analytical 



(A) or Both (S&A)



Tissue collection SW-846 8081B/ 
WI9232 Accuracy



Recovery limits per QSM 5.3.  
Laboratory statistical limits for 



surrogates not in QSM 5.3.
Surrogate Spike A



Tissue collection SW-846 8081B/ 
WI9232 Accuracy/Bias/Precision 



Recovery limits and RPDs per 
QSM 5.3.  Laboratory statistical 
limits for compounds not in QSM 



5.3.



Laboratory Control 
Spike/Matrix Spike and 



their Duplicates
S & A



Tissue collection SW-846 8081B/ 
WI9232



Accuracy/Laboratory 
Contamination



No analytes detected > 1/2 LOQ  
or >1/10 the amount measured 



in any sample or 1/10 the 
regulatory limit, whichever is 



greater



Method Blank A



Tissue collection SW-846 8081B/ 
WI9232 Precision RPD as set by project Field Duplicate S & A



Tissue collection SW-846 8081B/ 
WI9232



Accuracy/Field 
Contamination No detected target compounds Field Blank S & A



Tissue collection SW-846 8081B/ 
WI9232



Accuracy/Transport 
Contamination No detected target compounds Trip Blank A



Tissue collection SW-846 8081B/ 
WI9232 Completeness As determined by the project Reported Sample Data S & A



Tissue collection SW-846 8081B/ 
WI9232 Bias/Holding Time  ≤14 days until extraction/40 



days to analysis Reported Sample Data A



Tissue collection SW-846 8081B/ 
WI9232 Sensitivity Detection limits ≤ to PALs Detection limits S 
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Eurofins Lancaster Laboratories Environmental, LLC (ELLE)
2425 New Holland Pike, Lancaster, PA  17601          
717-656-2300



Matrix Solid
Analytical Group Metals- Hg



Concentration Level Low



Sampling Procedure Analytical Method/SOP Data Quality Indicators 
(DQIs)



Measurement 
Performance Criteria



QC Sample and/or 
Activity Used to 



Assess 
Measurement 
Performance



QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or Both 



(S&A)



Soil sampling SW-846 7471B
WI7965 Accuracy/Bias/Precision Recovery limits per 



QSM 5.3.  RPD ≤20%



Laboratory Control 
Spike/Matrix Spike 



and their Duplicates
A



Soil sampling SW-846 7471B
WI7965



Accuracy/Laboratory 
Contamination



No analytes detected > 
1/2 RL  or >1/20 the 
amount measured in 



any sample



Method Blank A



Soil sampling SW-846 7471B
WI7965 Precision RPD ≤20% Lab Duplicate S & A



Soil sampling SW-846 7471B
WI7965 Precision RPD as set by project Field Duplicate S & A



Soil sampling SW-846 7471B
WI7965



Accuracy/Field 
Contamination



No detected target 
compounds Field Blank S & A



Soil sampling SW-846 7471B
WI7965 Completeness As determined by the 



project Reported Sample Data S & A



Soil sampling SW-846 7471B
WI7965 Bias/Holding Time ≤ 28 days Reported Sample Data A



Soil sampling SW-846 7471B
WI7965 Sensitivity Detection limits ≤ to 



PALs Detection limits S 











Eurofins Lancaster Laboratories Environmental, LLC (ELLE)
2425 New Holland Pike, Lancaster, PA  17601          
717-656-2300



Matrix Soil
Analytical Group Moisture



Concentration Level Low



Sampling Procedure Analytical Method/SOP Data Quality Indicators 
(DQIs)



Measurement 
Performance Criteria



QC Sample and/or 
Activity Used to Assess 



Measurement 
Performance



QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or Both 



(S&A)



Soil sampling SM 2540 G-1997 
%Moisture Calc; WI10697 Accuracy/Bias Laboratory statistical 



windows LCS A



Soil sampling SM 2540 G-1997 
%Moisture Calc; WI10697 Precision Method specific RPD Lab Duplicate S & A



Soil sampling SM 2540 G-1997 
%Moisture Calc; WI10697 Precision RPD as set by project Field Duplicate S & A



Soil sampling SM 2540 G-1997 
%Moisture Calc; WI10697 Completeness As determined by the 



project Reported Sample Data S & A



Soil sampling SM 2540 G-1997 
%Moisture Calc; WI10697 Bias/Holding Time ≤ 7 days Reported Sample Data A



Soil sampling SM 2540 G-1997 
%Moisture Calc; WI10697 Sensitivity Detection limits ≤ to PALs Detection limits S 



Worksheet #12 Measurement Performance Criteria Table











Appendix G: Power Analysis 











APPENDIX G.  Development of Power Curves for Bradford Island Fish Sampling Program 



In support of the study design for the fish tissue sampling for Smallmouth bass, historical data 



for total PCBs in Smallmouth bass collected from the Forebay and Upriver Reference area were 



used to generate power curves. The power curves provide a basis for determining the number 



of samples needed to compare the Site to a reference condition (a reference area or a selected 



tissue value) and to compare tissue PCB concentrations in bass collected in Fall 2020 to Spring 



2022. Note that in the current design, each data point will represent total PCBs in a single, 



whole fish.  



Power analysis was conducted prior to the Fall 2020 sampling effort (attached to this memo). 



For that effort, historical data for total PCBs in bass collected during the 2006, 2008, and 2011 



sampling efforts were used to provide input data for the power analysis. Three scenarios were 



evaluated prior to the Fall sampling including: 



1. 2011 Forebay vs. 2011 Reference (low forebay site mean and standard deviation) 



2. 2006, 2008, 2011 Forebay vs. 2011 Reference (higher site mean and standard deviation) 



3. 2006, 2008, 2011 Forebay vs. a set value (hypothetical tissue value of 100 µg/kg) 



The predicted power for 40 samples for the three scenarios were 92%, 89%, and 80%, 



respectively. Note that these comparisons are between the Forebay and the upstream 



reference area. The observed power for Fall 2020 (based on the Fall 2020 results), when 



compared to the 2011 Reference and the set value of 100 µg/kg was greater than 88% for both 



the entire Forebay dataset and the Bradford Island dataset (Table 1). 



Table 1. Power Observed in 2020 Sampling 



Location Year 
Mean 



(µg/kg PCBs) 
SD 



Power Compared 
to 2011 Reference 



Power Compared to 
Set Value (100 µg/kg) 



Reference 2011 63 87   



Forebay Censored1 2020 475 1188 93% 88% 



Bradford Island Censored2 2020 936 1615 96% 95% 



1 All data from the Forebay sampled in 2020 included, one data point censored (11,588 µg/kg) 



2 All data from the Bradford Island sampled in 2020 included, one data point censored (11,588 µg/kg) 



For the purposes of the 2022 Spring sampling, additional power analysis was conducted to take 



advantage of the 2020 data collected in Fall and to address the DQOs posed in the Spring 



sampling QAPP, including an evaluation of current tissue concentrations relative to historical 



concentrations, relative to “reference”, and relative to concentrations observed in Fall 2020. 



  











This analysis includes data collected during historical sampling efforts (2006, 2008, and 2011) 



and the Fall 2020 data set. Total PCB concentrations observed in bass during these different 



sampling efforts are summarized in Table 2. Complete data sets were used for the upstream 



reference area and the Forebay reference. The Forebay datasets from both 2006, 2011, and 



2020 included data points that were extremely high (>11,000 µg/kg PCBs). These data points 



were considered outliers and were removed from the data set for the purposes of this analysis, 



since the variability would result in very high estimates of standard error and very low 



estimates of power. If these high concentrations are still present in fish tissue, decisions are not 



likely to be made based on statistical analysis. 



Table 2. Data Sets Used for Power Calculations 



Location Year 
Mean 



(µg/kg PCBs) 
SD n 



Range  
(µg/kg PCBs) 



Upstream Reference 2011 63 87 19 17 - 407 



Forebay Censored 2011 55 65 13 13 - 277 



Forebay Combined 
High Values Censored 



2006 - 2011 341 614 32 13 – 2,482 



Forebay Censored1 Fall 2020 475 1,188 79 1 - 7,649 



Bradford Island 
Censored2 



Fall 2020 936 1,615 39 2 – 7,649 



Forebay Reference3 Fall 2020 56 133 19 6 - 502 



1 All data from the Forebay sampled in 2020 included, one data point censored (11,588 µg/kg) 



2 All data from the Bradford Island subarea sampled in 2020 included, one data point censored (11,588 



µg/kg) 



3 Forebay reference subarea sampled in 2020, one data point censored (852 µg/kg) 



 



Three general types of power curves were generated. The first scenario was a comparison 



between the Fall 2020 Forebay/Bradford Island tissue concentrations and those observed in the 



2011 Upstream Reference data set. The second was a comparison between Bradford Island and 



the Forebay Reference. The third was a comparison of both the Fall 2020 Forebay and Bradford 



Island datasets to a threshold concentration. Power calculations included the proposed 



sampling design of 80 samples from the Forebay (all subareas) and 40 samples to be collected 



from the Bradford Island subarea.  



 



  











Scenario 1: Site vs Historical Reference 



The reference mean was based on the 2011 Reference data. While this value of 63 µg/kg was 



based on the Cascade Locks reference site, the summary statistics for this area are similar to 



those of the 2011 censored data set – which generally represents the Forebay without the 



extremely high values (mean = 55 µg/kg; SD: 77 µg/kg). 



 



Two treatment data sets were considered in the scenario, the 2020 Forebay and the 2020 



Bradford Island subarea. The treatment mean for the Forebay was 475 µg/kg total PCBs, 



whereas the Bradford Island subarea was 936 µg/kg. These values were higher and the datasets 



more variable that the forebay data used in the previous power analysis (mean 100 µg/kg; SD 



77µg/kg).  



 



Input Information for Curve 1: 



Hypothesis: Is the mean PCB tissue concentration in SMB from the Forebay significantly 



different from the 2011 Upstream Reference? 



2011 Reference Mean: 63 µg/kg (based on 2011 Reference data) 



Fall 2020 Forebay Mean: 475 µg/kg (based on the full Fall forebay) 



Standard Deviation: 1,188 µg/kg 



Alpha = 0.05 



 



Input Information for Curve 2: 



Hypothesis: Is the mean PCB tissue concentration in SMB from Bradford Island significantly 



different from the 2011 Upstream Reference? 



2011 Reference Mean: 63 µg/kg (based on 2011 Reference data) 



Fall 2020 Bradford Island Mean: 936 µg/kg  



Standard Deviation: 1,615 µg/kg 



Alpha = 0.05 



 











 



Figure 1. Power Curves for Comparison between 2020 Bradford Island and Forebay to the 2011 Upriver 



Reference, Total PCBs in Smallmouth Bass 



 



Scenario 2: 2020 Bradford Island Compared to 2020 Forebay Reference 



Two Forebay Reference values were used for this scenario – the mean value for the 2020 



Forebay Reference (56 µg/kg total PCB) and the 95 UCL for the Forebay Reference values (189 



µg/kg).  



 



For this scenario, the Site mean was based on the 2020 Fall Bradford Island dataset (341 µg/kg 



total PCB) and standard deviation (614 µg/kg). This data provided higher mean and standard 



deviation scenario for Bradford Island and might represent a Spring data set that includes 



intermediately elevated fish tissue concentrations (100 to 1,000 µg/kg total PCB).  



 



Input Information for Curve 1: 



Hypothesis: Is mean PCB tissue concentration in SMB from Bradford Island significantly 



different from the Forebay Reference mean? 



Forebay Reference Mean: 56 µg/kg  



Bradford Island Mean: 936 µg/kg  



Standard Deviation: 1,615 µg/kg 



Alpha = 0.05 
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Input Information for Curve 2: 



Hypothesis: Is mean PCB tissue concentration in SMB from Bradford Island significantly 



different from the Forebay Reference UCL? 



Forebay Reference UCL: 186 µg/kg  



Bradford Island Mean: 936 µg/kg  



Standard Deviation: 1,615 µg/kg 



Alpha = 0.05 



 



 



Figure 2. Power Curves for Comparison between 2020 Bradford Island and Forebay Reference, Total PCBs in 



Smallmouth Bass 
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Scenario 3: Site vs Critical Value 



A critical tissue value as a point of reference has been proposed in lieu of using a reference-



based sample. For the purpose of this power analysis, the critical tissue value was 100 µg/kg, 



based on an NOAEL proposed by USFWS. The value that is ultimately used for the site may 



differ. 



 



Power curves were developed for all fish sampled in the Forebay in Fall 2020, as well as the 



Bradford Subarea.  



 



Input Information for Curve 1: 



Hypothesis: Is mean PCB tissue concentration in SMB from the Forebay significantly different 



from a critical tissue value of 100 µg/kg total PCBs? 



Critical Value: 100 µg/kg  



Bradford Island Mean: 475 µg/kg  



Standard Deviation: 1,188 µg/kg 



Alpha = 0.05 



 



Input Information for Curve 2: 



Hypothesis: Is mean PCB tissue concentration in SMB from Bradford Island significantly 



different from a critical tissue value of 100 µg/kg total PCBs? 



Critical Value: 100 µg/kg  



Bradford Island Mean: 936 µg/kg  



Standard Deviation: 1,615 µg/kg 



Alpha = 0.05 



 











 



Figure 3. Power Curves for Comparison between 2020 Bradford Island and Forebay to a Critical Tissue Value, 



Total PCBs in Smallmouth Bass 
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APPENDIX D.  Development of Power Curves for Bradford Island Fish Sampling Program 



In support of the study design for the fish tissue sampling for Smallmouth bass, historical data 
from Forebay and Reference area were used to generate power curves. The power curves 
provide a basis for determining the number of samples that will be needed to compare the 
Forebay to a reference condition (whether that be a reference area mean or a comparison 
value). Note that in the current design, each data point will represent a single, whole fish.  



Historical data for Total PCBs from the 2011 fish sampling effort and from the 2006 and 2008 
sampling effort were used to provide input data for the power analysis. This included the mean, 
standard deviation (SD), and sample numbers (n) (Table 1). The complete data sets were used 
from the reference area. The Forebay datasets from both 2006 and 2011 included data points 
that were extremely high (>19,000 µg/kg Total PCBs). These data points were considered 
outliers and were removed from the data set for the purposes of this analysis, since the 
variability would result in very high estimates of standard error and very low estimates of 
power. If these high concentrations are still present in fish tissue, decisions are not likely to be 
made based on statistical analysis. Summary statistics are presented in Table 1.The distribution 
of Total PCB tissue concentrations for each of the data sets is presented in Figure 1. 



 



Table 1. Data Sets Used for Power Curves 



Location Year 
Mean 



(µg/kg Total 
PCBs) 



SD n 
Range  



(µg/kg Total 
PCBs) 



Reference 2011 63 87 19 17-407 



Reference 2008 82 106 19 22-499 



Forebay Censored 2011 55 65 13 13-277 



Forebay Censored 2006 593 764 17 32-2482 



2011 Reference and 
Forebay Censored 
Combined 



2011 60 77 34 13-407 



Forebay Combined 
High Values Censored 2006 - 2011 341 614 32 13-2482 



• Censored values have highest values removed (all values >19,000 µg/kg) 
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For the purposes of the upcoming sampling, two power curves were generated. The first was 
intended to support a comparison between the Forebay and Reference. The second was to 
represent a more variable data set in the Forebay compared to a threshold concentration.  
 
Scenario 1: Forebay 1 vs Reference 



The reference mean was based on the 2011 Reference data. The Reference area mean of 63 
µg/kg is similar to the 2011 censored data set for the Forebay without the extremely high 
values (mean = 55 µg/kg; SD: 77 µg/kg). 
 
The treatment mean for this scenario, Forebay 1, (100 µg/kg) was an estimated low-end value 
that we would need to distinguish from Reference. This would represent a condition where the 
fish tissue concentrations were similar to 2011 in the absence of the extremely high values 
observed in 2011. This estimated value was also the 95% UCL for the reference data indicating 
that the number of samples should be sufficient to distinguish between reference and a value 
above the 95% UCL (100 µg/kg). 
 



Figure 1. Distribution of Reference and Forebay Data Used in Power Analysis 
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The Standard Deviation (77 µg/kg) used in this scenario was based on the combined 2011 
Reference and 2011 Forebay Censored dataset. There was substantial overlap of these two data 
sets that appear to represent the Reference condition and provided an estimate of variation for 
a population of 34 fish. While this dataset did include all fish from the reference area (e.g. one 
value of 407 µg/kg), it provided a conservative level of variation that might represent a future 
condition. In other words, the data is further processed to remove values certain values, the 
estimate of power might be overestimated and the number of samples needed might be 
underestimated. 
 
Input Information for Curve 1: 



Hypothesis: Is mean PCB tissue concentration in Smallmouth bass from the Forebay significantly 
different from the Reference? 



Reference Mean: 63 µg/kg (based on 2011 Reference data) 



Forebay Mean: 100 µg/kg (estimated value; 2011 Reference 95% UCL) 



Standard Deviation: 77 µg/kg (based on 2011 Forebay data set w/o 4 points (>30,000 µg/kg) 



Alpha = 0.05 



Scenario 2: Forebay 2 vs Reference 



The reference mean for this scenario was based on the 2011 Reference data and was the same 
value used in Scenario 1.  



For this scenario, the Forebay 2 mean (341 µg/kg) and standard deviation (614 µg/kg) were 
based on Total PCB concentrations from the Forebay in 2006 and 2011, with the highest values 
(>19,000 µg/kg) removed. This data provided higher mean and standard deviation scenario, and 
might represent a future Forebay data set that includes intermediately elevated fish tissue 
concentrations (500 to 5,000 µg/kg PCB).  
 
Input Information for Curve 2: 



Hypothesis: Is mean PCB tissue concentration in Smallmouth bass from the Forebay significantly 
different from the Reference? 



Reference Mean: 63 µg/kg (based on 2011 Reference Mean) 



Forebay Mean: 341 µg/kg (combined 2006/2011 Forebay data without six points (>19,000 
µg/kg)) 



Standard Deviation: 614 µg/kg (based on combined 2006 and 2011 Forebay data set without six 
points (>19,000 µg/kg) 



Alpha = 0.05 
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Curve 3: Forebay vs Critical Value 



A critical tissue value as a point of reference has been proposed in lieu of using a reference-
based sample. For the purpose of this power analysis, the critical tissue value was 100 µg/kg, 
based on a No Observed Adverse Effects Level proposed by USFWS. The value that is ultimately 
used for the site may differ. 
 
For this power curve, the Forebay mean (341 µg/kg) and standard deviation (614 µg/kg) were 
based on Total PCB concentrations from the Forebay in 2006 and 2011, with the highest values 
(>19,000 µg/kg) removed. This data provided higher mean and standard deviation, and might 
represent a future Forebay data set that includes intermediately elevated fish tissue 
concentrations (500 to 5,000 µg/kg Total PCBs).  
 
Input Information for Curve 3: 



Hypothesis: is mean in Forebay significantly different from a Threshold of 100 µg/kg. 



Historical Mean: 100 µg/kg (based on 2011 Reference mean) 



Forebay Mean: 341 µg/kg (based on combined 2006 and 2011 Forebay mean without six points 
(>19,000 µg/kg) 



Standard Deviation: 614 µg/kg (based on combined 2006 and 2011 Forebay mean without six 
points (>19,000 µg/kg) 



Alpha = 0.05 



 



The three power curves are shown on Figure 2. The power curves show the number of samples 
(along the x-axis) that would be needed to achieve different levels of power (along y-axis) for 
each scenario presented above. Based on the current sampling design of 40 samples in the 
Forebay, the power for the three scenarios ranges from approximately 80 to 93%. For 
comparisons to a reference mean of 63 µg/kg, the proposed sample number should be 
sufficient to support statistical comparison of the Forebay and reference population. For a 
comparison to a threshold value of 100 µg/kg, increasing the sample number to 50 to 60 
samples would provide more power. However, these curves were generated based on a two-
way comparison and a comparison to a threshold value would likely be conducted as a one-way 
comparison. The current sample estimate should be a conservative estimate of sample number 
for a one-way comparison. 
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Figure 2. Power Curves for Smallmouth Bass at the Forebay. 
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